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ALARM NOTIFICATION SYSTEM AND RECEIVER 
INCORPORATING MULTIPLE FUNCTIONS 



BACKGROUND 

[0001] Hospitals and clinics that offer sophisticated patient care typically have a 
patient monitoring system that collects and reports patient health information such as 
vital signs, cardiac assessment, and carbon dioxide output, along with other 
information. Patient monitoring systems are available from a variety of vendors and 
collect and display the patient health information in a variety of ways and may use 
both wired and wireless approaches to collect and distribute data. For example, a 
patient monitoring system may be utilized in conjunction with a wireless telemetry 
system that collects and transmits data to the patient monitoring system for handling 
and reporting. 

[0002] The patient monitoring system analyzes the data of the one or more patients 
being monitored and sends an alarm when a particular patient parameter triggers an 
alarm criterion. In some facilities, an alarm notification system may be used in 
conjunction with the patient monitoring system to notify caregivers (such as nurses) 
of such alarms. The alarm notification system monitors the patient monitoring system 
for alarms and notifies appropriate caregivers of the alarms when they occur. 
[0003] Alarm notification systems are typically used in conjunction with a paging 
network to distribute alarm information to caregivers. Caregivers are assigned a 
receiver that receives the alarm information and may also include a transmitter used to 
send information to the alarm notification system. The alarm notification system is 
typically treated as a secondary alarm system in that it distributes alarm information 
to caregivers but is not utilized to actually acknowledge and reset patient monitoring 
system alarms. The alarm notification system may or may not be made by the same 
vendor as the patient monitoring system and accordingly, some alarm notification 
systems are configured to collect and distribute alarm information from patient 
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monitoring systems made by various vendors and using various data transfer 
protocols. 

[0004] Depending on the level of sophistication of the alarm notification system, the 
system may be able to transmit various types of information to the receivers carried 
by caregivers. The caregiver receivers may have graphical capability in addition to 
text display capability and the alarm notification system may transmit graphical 
information such as a snippet of an electrocardiogram (ECG) waveform collected at 
about the time of the alarm, which waveform may be displayed on the receiver. 
[0005] The distribution of alarm information, such as the particular caregivers that 
are sent alarms and the frequency of such pages, may be configured in various ways 
on different alarm notification systems. The system may send reminder pages when 
an initial alarm notification has not been acknowledged and status pages that provide 
patient health information to one or more caregivers during pre-set intervals. 
[0006] While conventional alarm notification systems provide several advantageous 
features for use by hospitals and clinics, especially in conjunction with patient 
monitoring systems, there are several challenges with respect to the conventional 
systems that new features and designs may address. 

[0007] As technology provides caregivers with an ever increasing array of devices 
used to aid in patient care, caregivers, especially nurses, are asked to carry an 
increasing number of electronic devices in the workplace. One such device is the 
receiver associated with an alarm notification system. It would be advantageous if the 
alarm notification receiver functionality was capable of being added to a caregiver's 
set of tools without adding to the burden of the caregiver. 

[0008] A caregiver or technician is typically required to reset a patient monitoring 
system alarm at either the bedside or a central monitoring station. This configuration 
is not ideal because the caregivers who are able to recognize and respond to alarms, 
and reset those alarms if proper, are not typically at the patient's bedside or the central 
monitoring station. Accordingly, it would be advantageous to have a system that 
provides a caregiver more flexibility in responding to alarms. 

[0009] Currently, certain sophisticated alarm notification systems provide a snippet 
of an ECG waveform (typically six to nine seconds of data acquired at about the same 
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time as the alarm was triggered) to the caregiver receiver such that a caregiver in the 
field may assess the waveform upon the receipt of an alarm notification to determine 
the proper action. A typical approach to sending the waveform data is to send a 
several second waveform gathered at the time the associated alarm was received. 
There are some instances when more and/or different information may be desirable. 
It would be desirable to have a notification system capable of providing a caregiver 
with more information when needed. 

[0010] Conventional alarm notification systems may offer bi-directional 
communication capability, thus permitting the caregiver to acknowledge an alarm. A 
receiver with more sophisticated communication capabilities would be desirable. 
[0011] Alarm notification system receivers do not typically have a great deal of 
onboard computer memory, in an effort to reduce the size, complexity, and expense of 
the receiver. A system that compensates for this small memory capacity would be 
beneficial. 

[0012] In alarm notification systems having a large number of caregiver receivers, 
one design challenge is determining how to associate the individual receivers with 
particular caregivers in an efficient manner. A system capable of associating a 
receiver with a caregiver in an efficient manner would be beneficial. 
[0013] Another design challenge presented by conventional alarm notification 
systems relates to the paging methodology. In many cases, an alarm notification 
system page may be sent to an individual caregiver when an alarm is received in the 
patient monitoring system. A system that could more efficiently send out pages to 
appropriate caregivers would be beneficial. 

[0014] The teachings hereinbelow extend to those embodiments that fall within the 
scope of the appended claims, regardless of whether they accomplish one or more of 
the above-mentioned needs. 

SUMMARY 

[0015] One aspect relates to a notification system having a caregiver receiver with 
improved functionality. The caregiver receiver may serve as a PDA, a phone, and/or 
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a wireless subject identification device. The wireless subject identification device 
may include components of a barcode scanner and/or an RFID transceiver circuit. 
[0016] Another aspect relates to a notification system having a caregiver receiver 
with improved data transfer capabilities. The caregiver receiver according to this 
aspect may include the ability to communicate with a system point-to-point, over a 
healthcare network, over a cellular network, with a long-range transceiver, with a 
medium range transceiver, and/or with a short range transceiver. The caregiver 
receiver according to this embodiment may be configured to transfer data using more 
than one type of wireless data transfer protocol. 

[0017] Another aspect relates to a notification system having increased data sharing 
capabilities. A system according to this aspect may be configured such that data may 
be shared between caregiver receivers. 

[0018] Another aspect relates to a notification system with additional alarm 
enunciator options. A system according to this aspect may be configured such that a 
caregiver receiver may serve as a primary enunciator. The caregiver receiver may 
serve as a primary enunciator in all circumstances or may only serve as a primary 
enunciator in limited circumstances. 

[0019] Another aspect relates to a notification system capable of providing 
additional information to a caregiver receiver. The additional information may be 
patient medical records (or portions thereof) or may be live waveform data. The live 
waveform data may be received from various sensors including ECG, cardiac output, 
and Sp02 sensors. 

[0020] Another aspect relates to enabling voice communication in a hospital system. 
Voice communication may occur using a number of different protocols. The system 
may be configured to allow a user to control and use a personal wireless phone with a 
caregiver receiver. The system may be configured to automatically adjust contact 
numbers based on staffing changes and/or assignment changes. The system may be 
configured to automatically forward alarm data sent to a caregiver receiver when a 
call is placed using the caregiver receiver while the alarm data is being displayed on 
the caregiver receiver. 
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[0021] Another aspect relates to a transparent data retrieval process. Memory in a 
caregiver receiver may be used more efficiently according to this aspect since data 
may be transferred between the caregiver receiver and a remote storage device with 
little or no lag noticeable by a user. 

[0022] Another aspect relates to alarm acknowledgement techniques. According to 
one method a user silencing an alarm may be identified based on voice recognition. 
According to one method, a user may be identified based on a biometric input such as 
a fingerprint identification. Based on a the identity of the user, a determination can be 
made as to whether further actions are necessary to acknowledge the alarm. 
Identifying a user may occur before or after the notification is sent. 
[0023] Another aspect relates to alarm paging sequences. Alarms may be sent to 
pre-selected groups which are a subset of the globally available users if an alarm is 
not answered initially (for instance based on affiliation with a team), to users based on 
characteristics of the user (location, job title, etc.), or based on other criteria. 
[0024] Another aspect is directed to using an OLED as a display in a portable 
medical device. The OLED display may be controlled by a transistor array formed on 
a plastic substrate. The OLED display may be flexible and may be designed to be in a 
roll when not in use. 

[0025] Another aspect relates to a ruggedized caregiver receiver. The caregiver 
receiver is preferably ruggedized such that it can withstand tough environments for 
which it is intended, such as use by an active caregiver. 

[0026] Another aspect relates to protecting the caregiver receiver from bacterial 
growth. This may be done by providing a housing that is resistant to bacterial growth 
and/or may be done by providing a housing that is resilient to an anti-bacterial 
solution to be applied to the housing. 

[0027] Another aspect relates to tracking a user using a signal transmitted by a 
caregiver receiver. The location of the caregiver determined in this manner can be 
used as an input and/or control for any number of applications of a hospital-based 
system. 

[0028] Another aspect relates to ensuring that a caregiver receiver may implement a 
notification program with sufficient quickness. This may be accomplished by 
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excluding implementation of programs unrelated to the c are of patients. This may 
also be accomplished by monitoring an amount of processing power being used by 
programs on the caregiver receiver. 

[0029] Another aspect relates to receiving positive acknowledgment that a page has 
been received by a particular caregiver or set of caregivers without requiring a manual 
response by the caregiver. This may be accomplished by any number of methods. 
For instance, this may aspect include using a system that allows an acknowledgement 
of a response to be sent without user intervention and/or may include sensors which 
allow a determination to be made regarding whether a user has viewed the message. 
[0030] A system according to the claims may incorporate one or more aspects of a 
system according to the disclosure. Further, additional novel aspects may be evident 
from the description of the exemplary embodiments and from the appended claims 
such that a claim does not incorporate one of the above-listed aspects. Further still, 
many of these aspects may have application outside the field of medicine such as 
other portable electronic devices and/or other monitoring systems. 
[0031] One embodiment is directed to a portable electronic device including a 
receiver configured to receive wireless signals, a transmitter configured to transmit 
wireless signals, and an acoustic sensor configured to receive user audio inputs. The 
portable electronic device further comprises a processing circuit configured to control 
an alarm to notify a user of a condition of a patient requiring attention in response to 
signals from the receiver, to process signals representative of an identity of an object 
of interest, and to process data representative of user audible inputs received from the 
acoustic sensor to be transferred wirelessly across a network by the transmitter. The 
device also includes a speaker coupled to the processing circuit and a display coupled 
to the processing circuit. The device may also include a housing configured to carry 
the receiver, the transmitter, the acoustic sensor, the speaker, the display, and the 
processing circuit and which is configured to be portable by a user. 
[0032] Another embodiment provides a portable electronic device for use in a 
medical monitoring system that generates notification messages indicating that a 
patient being monitored may have a condition that requires attention and wirelessly 
transfers the notification messages to the portable electronic device. The portable 
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electronic device -includes a-processing circuit configured to receive the notification 
messages indicating that the patient being monitored may have a condition that 
requires attention, and an identification device coupled to the processing circuit and 
configured to input data representative of an identity of a subject of interest from an 
information source at a distance from the identification device. 
[0033] Another embodiment relates to a portable electronic device for use in a 
medical monitoring system that generates notification messages indicating that a 
patient being monitored may have a condition that requires attention and wirelessly 
transfers the notification messages to the portable electronic device. The portable 
electronic device includes a wireless transceiver configured to receive the notification 
messages and a processing circuit configured to receive the notification messages 
from the wireless transceiver, send a control signal to alert a user to the receipt of the 
notification message, and implement an organizer function. 

[0034] An additional embodiment is directed to a portable electronic device for use 
in a medical monitoring system that generates notification messages indicating that a 
patient being monitored may have a condition that requires attention and wirelessly 
transfers the notification messages to the portable electronic device. The portable 
electronic device includes an audio signal input, an audio signal output, a wireless 
transceiver configured to transfer data using a cellular protocol, and a processing 
circuit configured to receive the notification messages, generate a control signal to 
display physiological data associated with the notification message, and to facilitate 
transfer of voice data to the audio signal output and from the audio signal input by 
way of the wireless transceiver. Facilitating transfer of voice data may include 
initiating calls to other cellular devices and receiving calls from other cellular devices. 
[0035] An additional embodiment provides a portable electronic device for use in a 
medical monitoring system that generates notification messages indicating that a 
patient being monitored may have a condition that requires attention and wirelessly 
transfers the notification messages to the portable electronic device. The portable 
electronic device includes an audio signal input, an audio signal output, a wireless 
transceiver, and a processing circuit. The processing circuit is configured to receive 
the notification messages indicating that the patient being monitored may have a 
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condition .that requires attention, send a control signaLto alexia user tothe receipt of 
the notification message, and implement an organizer function, and to facilitate 
transfer of voice data to the audio signal output and from the audio signal input by 
way of the wireless transceiver. The device also includes a barcode scanner coupled 
to the processing circuit. 

[0036] An additional embodiment relates to a portable electronic device for use in a * 
medical monitoring system that generates notification messages indicating that a 
patient being monitored may have a condition that requires attention and wirelessly 
transfers the notification messages to the portable electronic device. The portable 
electronic device includes ah audio signal input, an audio signal output, a wireless 
transceiver, and a processing circuit. The processing circuit is configured to receive 
the notification messages indicating that the patient being monitored may have a 
condition that requires attention, send a control signal to alert a user to the receipt of 
the notification message, implement an organizer function, and to facilitate transfer of 
voice data to the audio signal output and from the audio signal input by way of the 
wireless transceiver. The device further includes a radio frequency circuit coupled to 
the processing circuit and configured to receive data comprising a code associated 
with an identity of a subject of interest. 

[0037] Another embodiment is directed to an alarm notification system for use in a 
medical monitoring system configured to monitor a patient. The system includes a 
processing circuit configured to receive data indicating that the patient being 
monitored may have a condition that requires attention and to send notification 
messages based on the data indicating that the patient being monitored may have a 
condition that requires attention. The system also includes a portable electronic 
device comprising a processing circuit configured to receive the notification messages 
indicating that the patient being monitored may have a condition that requires 
attention; and an identification device coupled to the processing circuit and 
configured to input data representative of an identity of a subject of interest from an 
information source at a distance from the identification device. 
[0038] Another embodiment provides a portable electronic device for use in a 
medical monitoring system that generates notification messages indicating that a 
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patient being. monitored may. have a condition that requires attention and wirelessly 
transfers the notification messages to the portable electronic device. The portable 
electronic device includes a processing circuit configured to receive the data 
associated with the notification messages and a first wireless transceiver coupled to 
the processing circuit and configured to receive data associated with the notification 
messages and transfer at least some of the data to the processing circuit, the first 
wireless transceiver configured to operate using a first wireless data transfer method. 
The portable device also includes a second wireless transceiver coupled to the 
processing circuit and configured to receive data associated with the notification 
message and transfer at least some of the data to the processing circuit, the second 
wireless transceiver configured to operate using a second wireless data transfer 
method different than the first wireless data transfer method. 
[0039] Another embodiment relates to a method to be implemented by electronic 
devices of a medical monitoring system of a health care facility where a patient's 
physiological characteristics are being monitored for conditions that may require 
attention by a clinician. The method includes receiving data from a monitoring device 
configured to monitor a patient, determining whether the patient has a condition that 
may require attention based on the data received from the monitoring device, sending 
a notification message to a portable electronic device using a first wireless data 
transfer method if the patient has a condition that may require attention, sending a 
notification message to the portable electronic device using a second wireless data 
transfer method different than the first wireless data transfer method if the patient has 
a condition that may require attention. 

[0040] An additional embodiment is directed to a method to be implemented by 
electronic devices of a medical monitoring system of a health care facility where a 
patient's physiological characteristics are being monitored for conditions that may 
require attention by a clinician. The method includes receiving data from a 
monitoring device configured to monitor a patient, determining whether the patient 
has a condition that may require attention based on the data received from the 
monitoring device, sending a notification message to a first portable electronic device 
using a wireless data transfer method if the patient has a condition that may require 
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attention, receiving a user input from a user input device, and sending data associated 
with the notification message, which data was received by the first portable electronic 
device, to a second portable electronic device based on the user input. 
[0041] An additional embodiment provides a method to be implemented by 
electronic devices of a medical monitoring system of a health care facility where a 
patient's physiological characteristics are being monitored for conditions that may 
require attention by a clinician. The method includes receiving data from a 
monitoring device configured to monitor a patient, determining whether the patient 
has a condition that may require attention based on the data received from the 
monitoring device, sending a notification message to a first portable electronic device 
using a first wireless data transfer method if the patient has a condition that may 
require attention, and sending the notification message to a second portable electronic 
device using a second wireless data transfer method different than the first wireless 
data transfer method. 

[0042] An additional embodiment relates to a portable electronic device for use in a 
medical monitoring system that generates notification messages indicating that a 
patient being monitored may have a condition that requires attention and wirelessly 
transfers the notification messages to the portable electronic device. The portable 
electronic device comprising, a processing circuit configured to receive the 
notification messages indicating that the patient being monitored may have a 
condition that requires attention, a first radio frequency wireless transceiver coupled 
to the processing circuit and configured to receive data associated with the 
notification message, the first wireless transceiver configured to operate using a first 
wireless data transfer method, and a second radio frequency wireless transceiver 
coupled to the processing circuit and configured to receive data associated with the 
notification message, the second wireless transceiver configured to operate using a 
second wireless data transfer method different than the first wireless data transfer 
method. 

[0043] Another embodiment is directed to a portable electronic device for use in a 
medical monitoring system that generates notification messages indicating that a 
patient being monitored may have a condition that requires attention and wirelessly 
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transfers the notification messages to _the portable electronic device. The^portable 
electronic device includes a processing circuit configured to receive the notification 
messages indicating that the patient being monitored may have a condition that 
requires attention, a first wireless transceiver coupled to the processing circuit and 
configured to receive data associated with the notification message, the first wireless 
transceiver configured to operate using a cellular data transfer protocol, and a second 
wireless transceiver coupled to the processing circuit and configured to receive data 
associated with the notification message, the second wireless transceiver configured 
to operate using a wireless local area network data transfer protocol. 
[0044] Another embodiment provides a system for use in a medical monitoring 
system of a health care facility where a patient's physiological characteristics are 
being monitored for conditions that may require attention by a clinician. The system 
includes a first processing circuit configured to receive data from a monitoring device 
configured to monitor a patient, determine whether the patient has a condition that 
may require attention based on the data received from the monitoring device, generate 
a control signal to send a notification message to a portable electronic device using a 
first wireless data transfer method if the patient has a condition that may require 
attention, and generate a control signal to send a notification message to the portable 
electronic device using a second wireless data transfer method different than the first 
wireless data transfer method if the patient has a condition that may require attention, 
and the portable electronic device comprising a second processing circuit configured 
to receive data from a wireless signal comprising a notification message. 
[0045] Another embodiment relates to a method for use in a medical monitoring 
system of a health care facility where a patient's physiological characteristics are 
being monitored for conditions that may require attention by a clinician. The method 
includes receiving a notification message indicating that the patient may have a 
condition that requires attention with a portable electronic device designed to be 
carried by the clinician, and receiving live physiologic data of the patient with the 
portable electronic device based on the notification message. 
[0046] An additional embodiment is directed to a method for use in a medical 
monitoring system of a health care facility where a patient's physiological 
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characteristics are being monitored for conditions that may require attention by a 
clinician. The method includes receiving a notification message indicating that the 
patient may have a condition that requires attention with a portable electronic device 
designed to be carried by the clinician, and receiving live physiologic data of the 
patient with the portable electronic device. 

[0047] An additional embodiment provides a method for use in a medical 
monitoring system of a health care facility where a patient's physiological 
characteristics are being monitored for conditions that may require attention by a 
clinician. The method includes receiving live physiologic data of the patient with a 
portable electronic device, wherein the portable electronic device has a volume of less 
than about 60 cubic inches. 

[0048] An additional embodiment relates to a method for use in a medical 
monitoring system of a health care facility. The method includes receiving 
physiologic data from sensors connected to a patient, processing the physiologic data 
from the sensors to identify a condition of the patient that may require attention by a 
clinician, sending a notification message to a portable electronic device designed to be 
carried by a clinician to indicate that the patient has a condition of the patient that may 
require attention by a clinician, and sending live physiologic data from the sensor to 
the portable electronic device based on a notification message sent to the portable 
electronic device. 

[0049] Another embodiment is directed to a notification system for use in a medical 
monitoring system of a health care facility. The system includes a portable electronic 
device configured to receive notification messages and designed to be carried by a 
clinician, and a processing circuit configured to receive data from monitoring devices 
that are monitoring patients, generate a control signal to send a notification message 
to the portable electronic device to indicate that the patient has a condition that may 
require attention by a clinician based on the data received from the monitoring 
devices, and generate a control signal to send live physiologic data, relating to the 
notification message, acquired from one or more monitoring devices to the portable 
electronic device. 
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[0050] Another embodiment provides a portable electronic device for use in a 
medical monitoring system of a health care facility that generates notification 
messages indicating that a patient being monitored may have a condition that requires 
attention and wirelessly transfers the notification messages to the portable electronic 
device. The portable electronic device includes an audio signal input device, an audio 
signal output device, a wireless transceiver, and a processing circuit. The processing 
circuit is configured to receive the notification messages indicating that the patient 
being monitored may have a condition that requires attention and to facilitate transfer 
of voice data to the audio signal output and from the audio signal input by way of the 
wireless transceiver. 

[0051] An additional embodiment is directed to a system for establishing voice 
communication in a health care facility having a monitoring system that generates 
notification messages indicating that a patient being monitored may have a condition 
that requires attention and wirelessly transfers the notification messages to portable 
electronic devices. The system includes a portable electronic device comprising an 
audio signal input device, an audio signal output device, a wireless transceiver, and a 
processing circuit configured to receive the notification messages indicating that the 
patient being monitored may have a condition that requires attention and to facilitate 
transfer of voice data to the audio signal output and from the audio signal input by 
way of the wireless transceiver. The system also includes a second processing circuit 
configured to receive voice data sent from the portable electronic device and facilitate 
transfer of the voice data to a recipient. 

[0052] An additional embodiment provides a method to be implemented by 
electronic devices of a medical monitoring system of a health care facility where a 
patient's physiological characteristics are being monitored for conditions that may 
require attention by a clinician. The method includes receiving data from a 
monitoring device configured to monitor a patient, determining whether the patient 
has a condition that may require attention based on the data received from the 
monitoring device, sending a notification message to a portable electronic device if 
the patient has a condition that may require attention, and wirelessly transferring 
voice data received from the portable electronic device to a recipient. 
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[0053] An additional embodiment relates to a method to be implemented by 
electronic devices of a medical monitoring system of a health care facility where a 
patient's physiological characteristics are being monitored for conditions that may 
require attention by a clinician. The method includes receiving data from a 
monitoring device configured to monitor a patient, determining whether the patient 
has a condition that may require attention based on the data received from the 
monitoring device, wirelessly sending a notification message to a first portable 
electronic device if a patient has a condition that may require attention, the 
notification message including physiologic data, wirelessly sending a notification 
message to a second portable electronic device if a patient has a condition that may 
require attention, the notification message including physiologic data, forwarding data 
to the second portable electronic device based on a user input received from a user 
input device of one of the first portable electronic device and the second portable 
electronic device, the data that is forwarded being data associated with a notification 
message being displayed on the portable electronic device, and transferring voice data 
received from one of the first portable electronic device and the second portable 
electronic device to the other of the first portable electronic device and the second 
portable electronic device. Transferring voice data comprises transferring the voice 
data using one of a network of the health care facility, a direct wireless connection 
between the first portable electronic device and the second portable electronic device, 
and a cellular network. 

[0054] Other principle features and advantages of the invention will become 
apparent to those skilled in the art upon review of the following drawings, the detailed 
description, and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0055] Fig. 1 is a diagram of a monitoring system according to one embodiment; 
[0056] Fig. 2 is a block diagram of a portable electronic device according to one 
embodiment, which device may be used in the system of Fig. 1; 
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[0057] Figs. 3 A-I are exemplary embodimenis of portable eleetrGrie devices for use 
in a notification system according to various embodiments which may be constructed 
according to the features of Fig. 2; 

[0058] Fig. 4 is a flow chart of server and/or system functions according to one 
embodiment which may be used in a monitoring system such as that shown in Fig. 1 ; 
[0059] Fig. 5 is a flow chart of server and/or system functions according to one 
embodiment which may be used in conjunction with the embodiment of Fig. 4; 
[0060] Fig. 6 is a flow chart of receiver and/or system functions according to one 
embodiment which may be used in conjunction with the embodiment of Fig. 4; 
[0061] Fig. 7 is a diagram of a data system according to one embodiment which 
may be used in conjunction with the system of Fig. 1; 
[0062] Fig. 8A is a diagram of a communication system according to one 
embodiment which may be used in conjunction with the system of Fig. 1; 
[0063] Fig. 8B is a diagram of a notification system that may be used by a user 
which may be used in conjunction with the system of Fig. 1 ; 
[0064] Fig. 9 is a diagram of a server of a notification system according to one 
embodiment which may be used in conjunction with the system of Fig. 1; 
[0065] Figs. 10A-C are exemplary user interfaces for configuring a notification 
system according to one embodiment which may be implemented by the server of 
Fig. 9; 

[0066] Figs. 1 1 A-F are exemplary user interfaces for configuring who notification 
messages are sent to according to one embodiment which may be implemented by the 
server of Fig. 9; 

[0067] Figs. 12A-B are exemplary user interfaces for controlling parameters 
monitored by a notification system according to one embodiment which may be 
implemented by the server of Fig. 9; 

[0068] Fig. 13 is a task list generation flow chart according to one embodiment 
which may be used in conjunction with the embodiment of Fig. 4; 
[0069] Fig. 14 is a flow chart of phone functions according to one embodiment 
which may be used in conjunction with the embodiment of Fig. 4; 
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[0070] Fig. 1.5 is a flow chart of a contact list function according to one embodiment 

which may be used in conjunction with the embodiment of Fig. 14; 

[0071] Fig. 16 is a flow chart of a phone and contact function according to one 

embodiment which may be used in conjunction with the embodiment of Figs. 15 and 

16; 

[0072] Fig. 17 is a control/display screen according to one embodiment of a 
notification system which is part of a monitoring system that monitors a plurality of 
patients, which screen may be implemented on a portable electronic device. 

DETAILED DESCRIPTION 

[0073] A caregiver receiver may take various forms and provide various functions 
depending on the type of alarm notification system. Typically, the alarm notification 
system is informed as to which caregiver is associated with which receiver such that 
information may be specifically targeted at particular caregivers or groups of 
caregivers. The receiver typically has a display for textual information, or in more 
sophisticated units, graphical information. The graphical display may be used to 
display an electrocardiogram (ECG) waveform, such as several seconds of a patient's 
ECG readings, allowing the caregiver to determine whether an associated alarm 
merits an immediate response. The mechanical structure of the receiver may vary 
depending on the manufacturer and how it is intended to be worn or carried by the 
caregiver. 

[0074] The caregiver receiver may be capable of bi-directional communication such 
that an incoming alarm may be acknowledged by the caregiver, therefore silencing 
future pages associated with the same alarm. The receiver may also be able to allow 
the caregiver to direct an incoming alarm or status message to other caregivers. In a 
typical bi-directional communications configuration, the caregiver may be able to 
silence future pages from the alarm notification system upon assessment of the 
information provided by the system. In some embodiments the caregiver receiver 
will be able to actually acknowledge and reset the patient monitoring system alarm if 
the alarm notification system functions as a primary alarm enunciator. The alarm 
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notification system may serve as a primary enunciator of all alarms*, or only for some 
alarms. 

[0075] An alarm notification system may be configured in many ways depending on 
the needs of the user. The interface with the alarm notification system may be via a 
separate computer that houses the alarm notification system software. In other 
embodiments, the alarm notification system may be accessed via the associated 
patient monitoring system, either from a central station or via a browser located on 
another computer. 

[0076] In one embodiment, an alarm notification system may interface with other 
hospital electronics and transfer data over a wired phone network, a wireless 
phone/radio network, a wireless computer network, and a paging transmission system. 
The interface with other hospital systems may be for alarm notification purposes, such 
as by providing the ability to send an ECG waveform over a cellular network to a 
doctor for analysis. Further, the interface with another electronic system may be for 
other purposes entirely. One example may be for medical records management, such 
as by sending patient data to a wireless local area network to interface with the 
hospital's medical records management system. 

[0077] According to one embodiment, an alarm notification system receiver has the 
capability of receiving and displaying live data gathered from the patient monitoring 
system. One type of data that may be transferable is live ECG waveforms. 
[0078] In one embodiment the receiver includes voice communication capability. 
The integration of voice communication capability with the alarm notification system 
may permit a caregiver to discuss alarm information with other caregivers or even the 
patient by voice communication (e.g. by utilizing Internet protocols). Many 
advantageous features may become available with voice communication, thus 
providing a more sophisticated interface without the addition of a complicated 
communication interface on the caregiver receiver itself. 

[0079] In one embodiment an alarm notification system permits the storage of data 
on a central computer but includes the ability to provide the data to caregiver 
receivers in a seamless fashion thus giving the appearance that the data resides on the 
caregiver receiver itself. Such a system would permit the use of and access to 
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additional data via the caregiver-reGei ver-\vithGut-requiring the addition of additional 
computer memory to the caregiver receiver. 

[0080] One embodiment is directed to a system having receivers that are generic 
and not customized to one particular user. These generic receivers need to be 
assigned to particular caregivers. One way of approaching this issue is to assign 
individual receivers to caregivers at a central computer workstation, thus associating a 
particular receiver with a particular caregiver in the alarm notification system 
software. Other ways of accomplishing this include using biometric inputs, smart 
cards, barcodes, RFID codes, other detectable codes, and voice recognition. If voice 
recognition is used, the system may be configured to recognize the user's voice using 
any input and/or may require a user to speak a predetermined word/phrase (a pre- 
determined input such as a password). 

[0081] One embodiment is directed to a more sophisticated paging system 
implementing a more sophisticated paging method such that more flexibility is 
afforded to the group of caregivers in determining how and when individuals, small 
groups, or large groups of caregivers are notified of patient monitoring system alarms 
so that a minimum number of caregivers are interrupted by alarm notification system 
pages while still ensuring a proper response to alarms. 

[0082] In one embodiment, the alarm notification system is configured to receive 
positive acknowledgment that a page has been received by a particular caregiver or 
set of caregivers without requiring a manual response by the caregiver. Such positive 
acknowledgment may be one step in the pathway toward using an alarm notification 
system as a primary enunciator rather than as a secondary enunciator as conventional 
systems are typically used. 

[0083] Referring to Fig. 1 A, a monitoring system 10 designed to notify a caregiver, 
such as a clinician, of a condition of the patient that requires attention (an alarm 
condition) includes a- number of monitoring devices 12-24. Monitoring devices 12-24 
include monitors 14-19 carrying a number of sensors and typically programmed to run 
monitoring programs. Based on the monitoring programs, monitors 14-19 set off 
alarms to indicate that the patient being monitored has a condition that may need 
attention. Bedside monitors 14-18 typically include a display (either integral with the 
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processing components or separate from the processing components) and a 
communication interface configured to couple bedside monitors 14-18 to a central 
station 46 and/or hospital network 44. 

[0084] Monitoring devices 12-24 may also include a portable monitor 19. Portable 
monitors 19 generally include sensor inputs, a display, input devices, and processing 
components within a common housing. Portable monitor 19 also may include a 
communication interface configured to couple portable monitors 19 to a central 
station 46 and/or hospital network 44. The communication interface of portable 
monitor 19 may include a wireless transceiver capable of connecting portable 
monitors 19 to a wireless local area network access point 34-38. The communication 
interface of portable monitors 19 may also be configured to make a wired connection. 
Portable monitors 19 are generally configured to be of lighter weight and include a 
handle so that they can be readily transported by hospital staff. 

[0085] Monitoring devices 12-24 may further include interface devices 12 that carry 
additional sensors and/or equipment to monitor a patient. Interface devices 12 
typically do not run monitoring programs, and instead have a primary purpose of 
expanding on the functionality of the various monitors 14-19. Interface devices 12 
may be coupled to a monitor 14-19 and/or central station 46 by way of a network 
connection (as shown in Fig. 1) or may be directly connected to a monitor 14-19. 
[0086] Monitoring devices 12-24 may also include telemetry transmitters 20-24. 
Telemetry transmitters 20-24 can include inputs for any number of sensors used to 
monitor a patient and typically operate largely from battery power. Telemetry 
transmitters 20-24 may or may not process data before transmitting the data by way of 
a communication interface. The communication interface of telemetry transmitters 
20-24 is typically configured to transmit data wirelessly to a telemetry receiver 28-32, 
thereby coupling telemetry transmitters 20-24 to central station 46 and/or hospital 
network 44. Telemetry transmitters 20-24 are generally designed to be small, 
compact, lightweight devices such that they may easily be carried by hospital-patients. 
Telemetry transmitters 20-24 may include a clip or a carrying case to facilitate easy 
carrying by a patient. 
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[0087] Data from monitoring devices 1 2-24-is typically- sent-to central station 46, 
which is typically monitored by a clinician. Data sent from monitoring devices 12-24 
may include monitoring data which may include the data acquired from the sensors, 
data from the sensors which has been processed, and/or alarm data indicating that a 
condition of the patient may require attention. Based the data received at central 
station 46, clinicians at central station 46 may determine which patients have 
conditions which may need attention. Central station 46 may be configured to further 
process the data including executing additional monitoring programs. Central station 
46 is also typically usable to access various health care facility files and programs 
such as accessing medical record databases that maintain medical records for the 
patients. 

[0088] Since clinicians are typically attending to patients and not able to monitor the 
data displayed at central station 46, an alarm notification subsystem 64 may be 
included within monitoring system 10. 

[0089] Alarm notification subsystem 64 includes notification server 52 which 
acquires patient information from the patient monitoring devices 14-24 (possibly by 
way of central station 46 or other portion of the system), manages the initiation of 
notification message transmission, converts the data to proper format for transmission 
to notification transmitter 40, and sends the message to notification transmitter 40 via 
a wired connection. Notification transmitter 40 may then send the notification 
message and may use standard POCSAG paging protocol or other wireless data 
protocols (such as IEEE 802.1 1 protocols). One or more of the caregiver receivers 
58-62 may receive the message. 

[0090] Data may be transferred between notification server 52 and caregiver 
receivers 58-62 (portable electronic devices) point-to-point by way of notification 
transmitter 40. Data may alternatively be transferred from notification server 52 by 
way of wireless local area network (WLAN) transceivers 34-38 which may use a 
IEEE 802.11 protocol. 

[0091] As another alternative, data may be transferred from notification server 52 to 
caregiver receivers 58-62 by way of a cellular network transceiver 42, or by more 
than one of these methods. 
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[0092] The method used to transfer data may be based on the availability of the 
caregiver receiver 60 which is to receive the data. For instance, a hierarchy may be 
set up such as notification transceiver 40 may be used if caregiver receiver 60 is 
within range of notification transceiver 40, WLAN transceiver 34 may be used if 
caregiver receiver is not within range of notification transceiver 40, and cellular 
transceiver 42 may be used if caregiver receiver 60 is not within range of either 
notification transceiver 40 or WLAN transceiver 34. 

[0093] Notification server 52 may be used to transmit status signals to caregiver 
receiver 60 to determine the availability of caregiver receiver 60 and then send data to 
the appropriate receiver when an alarm is to be sent. Alternatively, notification server 
52 may sequentially send data using each method until notification server 52 
determines that data was received by caregiver receiver 60. Caregiver receivers 58-62 
may be configured to send response messages to notification server 52 to indicate that 
data has been transferred. Also, notification server 52 may use a technology that 
allows notification server 52 to automatically determine that data has been received. 
[0094] Clinicians may carry caregiver receivers 58-62 to keep apprised of 
conditions of patients for which they are responsible and/or other patients. For 
instance, notification server 52 may be configured to provide periodic status messages 
indicating the status of the patient. The status message may include physiological 
data from the patient and may include interpretations of data acquired from the 
patient. 

[0095] Caregiver receivers 58-62 are configured to receive information from 

notification server 52. Information to be received may include notification messages 

which provide notification of a possible condition of a patient that may require 

attention. ECG waveform data or other physiological data and interpretations of the 

data may be transferred as part of the notification message. 

[0096] Information received from notification server 52 may also include live 

physiologic data from a patient such that a clinician may evaluate a condition of a 

patient as if the clinician were viewing a patient monitor 14-19. 

[0097] Also, medical records for patients for which the clinician is responsible may 

be accessed by caregiver receivers 58-62. These medical records may be entire 
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medical records, but would preferably contain a less data intensive record which is 
tailored for the clinician. For instance, a clinician may desire immediate access to a 
patient's list of allergies, a patient's recommended activities/treatment, a patient's 
prescribed medication and time schedule for giving those medications, contact 
numbers for others responsible for the patient, availability of specialists involved with 
the patient, and a patient's previously recorded physiological values. 
[0098] Other information may also be transferred between notification server 52 and 
caregiver receivers 58-62. For instance, inputs from caregiver receivers 58-62 
regarding actions to be taken (such as silencing an alarm) may be transferred. 
[0099] Caregiver receiver 58-62 may be equipped with a large amount of memory 
152, 154 (Fig. 2) to store all of the data. Alternatively, caregiver receiver 58-62 may 
be configured to store data in a remote data storage device 54 wirelessly coupled to 
caregiver receiver 58-62. Some data that may be stored in remote data storage device 
54 may include schedule/calendar information, task information, patient medical data, 
phone and contact numbers, and other types of data. A data management scheme may 
be used to make access to the data stored in remote data storage device 54 transparent 
to a user of caregiver receiver 58. For instance, waveforms may be stored as a series 
of points which are connected by a program running on caregiver receiver 58 when 
the data is received. Thus, less data needs to be transferred between storage device 54 
and caregiver receiver 58. For transparency, a protocol capable of fast transfer of data 
(11 Mbps or faster) is preferably used to transfer data. The faster the protocol that is 
used and the fewer devices that are using a particular bandwidth, the larger the 
amount of data that can be transferred between storage device 54 and caregiver 
receiver 58 while still appearing transparent to the user. 

[0100] Caregiver receivers 58-62 may also communicate directly with each other. 
For instance, caregiver receivers 58-62 may forward data from one caregiver receiver 
62 to a second caregiver receiver 60 or other portable electronic device. This may 
allow one caregiver receiver 62 to share data (for instance, data sent caregiver 
receiver 62 with an alarm) with a. second caregiver receiver 60 rather than requiring 
one clinician (e.g. a nurse) to have to explain the data (e.g. an ECG waveform) to a 
second clinician (e.g. a doctor) over the phone in order for the two clinicians to 
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collaborate to arrive at a coarse of action. Garegiverreceivers-5 8=62 may also 
communicate with each other over a hospital network 44, a cellular network 42, 
and/or some other network. 

[0101] Caregiver receivers 58-62 may also be configured to communicate with 
monitors 14-19. For instance, caregiver receivers 58-62 may receive a page from 
notification server 52 but then communicate with monitors 14-19 to obtain live 
waveform data. Also, caregiver receivers 58-62 may communicate directly with 
monitors 14-19 to silence alarms. For instance, caregiver receivers 58-62 may silence 
alarms by sending a command to monitors 14-19 over the hospital network 44 or may 
silence alarms by transmitting data directly from a transmitter 120, 122 (Fig. 2) of 
caregiver receiver 62 to a transmitter of monitor 14 when caregiver receiver 62 is in 
proximity to monitor 14. 

[0102] Caregiver receivers 56-62 may further be configured to communicate with 
some or all of the other portions of the monitoring system by way of a docking station 
48. For instance, a caregiver receiver 56 may receive data from notification server 52 
by way of docking station 48 to control operation of caregiver receiver 56. Docking 
station 48 may also be configured to provide power to caregiver receivers 56-62. 
Docking station 48 may be further configured to identify a user and then send a signal 
to control association of caregiver receiver 56 with a particular user. This 
identification may be a biometric input, a unique code identifiable at a distance (such 
as RFID and/or barcode), password input, or some other method. Docking station 48 
may also be configured to communicate with other electronic devices such as a cell 
phone or personal digital assistant. The cell phone and/or PDA may be a user's 
personal phone or PDA which they use outside of a work environment. Docking 
station 48 may also include a wireless transceiver, for instance a short-range link 
wireless receiver. 

[0103] Caregiver receivers 58-62 are designed to be transported by caregivers in an 
easy manner. Caregiver receivers 58-62 would be unlikely to have a volume more 
than 75 cubic inches, and would likely be cumbersome if they had a volume of more 
than about 50 to 60 cubic inches. More preferably, caregiver receivers 58-62 would 
be small enough for a user to place in a pocket and would preferably have a volume of 
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no more than about 30 to 35 cubic inches. Additionally, to facilitate ease of 
portability, caregiver receivers 58-62 would be unlikely to have a weight of more than 
35 oz. More preferably, caregiver receivers 58-62 may have a weight which is less 
than or equal to 10 oz. 

[0104] In exemplary embodiments, WLAN transceivers 34-38, telemetry receivers 
28-32, and notification transmitter 40 operate in the ISM (Industrial, Scientific and 
Medical) and/or WTMS (Wireless Medical Telemetry Service) radio frequency bands 
to transmit data. WTMS generally represents a frequency band of 608-614 Mhz, 
1395-1400 MHz, and/or 1429-1432 MHz. WLAN transceivers 34-38, telemetry 
receivers 28-32, and notification transmitter 40 may be separate devices, may share 
common components, and/or may share a common housing. For instance, they may 
be integrated into a common access point 33. Further, some of WLAN transceivers 
34-38, telemetry receivers 28-32, and notification transmitter 40 may be integral 
while others of WLAN transceivers 34-38, telemetry receivers 28-32, and notification 
transmitter 40 are not integral. Further still, the four types of wireless components 
described above (WLAN transceivers 34-38, telemetry receivers 28-32, cellular 
transceiver 42, and notification transmitter 40) may be arranged in any sub- 
combination. WLAN transceivers 34-38, telemetry receivers 28-32, and notification 
transmitter 40 may all use the same method to transfer data or, alternatively, may use 
different methods to transfer data. Different methods could include transmitting data 
at different frequencies, transferring data using different protocols, and transmitting 
data relying on other differences that would facilitate transfer of different types of 
data with less interference between broadcast signals. For examples of potential 
access points usable in a wireless network established in a hospital, see U.S. Patent 
10/640,784 titled "WIRELESS LAN ARCHITECTURE FOR INTEGRATED TIME- 
CRITICAL AND NON-TIME-CRITICAL SERVICES WITHIN MEDICAL 
FACILITIES" which is hereby incorporated by reference. 

[0105] While monitoring system 10 has been described with respect to a health care 
facility, monitoring system 10 may have uses outside the field of health care where a 
plurality of subjects need to be monitored and an immediate notification of a potential 
problem which a subject being monitored would be useful. 
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[0106] Also, while components of notification sub-system 64 have been shown as 
separate from other components of monitoring system 10, the components of 
notification sub-system 64 may be integral with other components of monitoring 
system 10. For instance, some of the components of notification sub-system 64 may 
be integral with central station 46. 

[0107] Also, while notification server 52 is described as receiving data from central 
station 46, notification server 52 may be directly coupled to monitoring devices 12-24 
or may receive data from monitoring devices 12-24 by way of a hospital network 44. 
Further, while notification server 52 is described as having a number of functions, 
these functions may be divided between any number of separate components which, 
when their functions are combined, collectively become notification server 52. 
[0108] Additionally, notification transmitter 40 and WLAN transceivers 34-38 may 
have common components or may be housed in a common housing. 
[0109] Also, while data from monitoring devices 12-18 are be shown as being 
coupled to hospital network 44 by way of central station 46, other arrangements are 
possible. 

[0110] Also, while data sent to caregiver receivers 58-62 is shown as being sent 
from a common device (notification server 52), the notification process may be less 
centralized and may be a function controlled by individual patient monitors 14-19 or 
by a plurality of processors. 

[0111] Referring to Fig. 2, a potential caregiver receiver may include one or more 
data communication devices 1 18-122. For instance, caregiver receiver 60 may 
include a cellular transceiver 118. Cellular transceiver 118 may be configured to 
transmit voice data and/or computer (digital) data. Cellular transceiver 118 may use 
TDMA (time-division multiple-access), CDMA (code division multiple access), GSM 
(GPRS session management), OFDM (orthogonal frequency-division multiplexing), 
CDPD (cellular digital packet data), GPRS (general packet radio service), and/or any 
other cellular protocol. Cellular transceiver 118 may be configured to use one or 
more protocols, and may be comprised of one or more transceivers, transmitters, and 
receivers. Cellular transceiver 118 may be used to make cellular calls and/or access 
network data. Also, cellular transceiver 118 may be used as a modem to make a 
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connection to another electronic device (such as another caregiver receiver 58) to 
transfer data. For instance, when the person desired to be reached by the user of 
caregiver receiver 60 is not within range of caregiver receiver 60 and/or a hospital 
network 44, data may be transferred from caregiver receiver 60 by way of cellular 
network 42. Data to be transferred may include patient data. The patient data may 
include data of a notification message received by the user of caregiver receiver 60 
relating to a condition of a patient that may require attention. This may be useful 
where the user desires help determining the severity and/or proper treatment of the 
potential condition. 

[0112] Caregiver receiver 60 may also include a wireless local area network 
(WLAN) transceiver 120. WLAN transceiver 120 may be configured to connect 
caregiver receiver 60 to a hospital network 44 by way of access point 33. WLAN 
transceiver 120 may also be configured to connect caregiver receiver 60 to 
notification transceiver 40. WLAN transceiver 120 may be further configured to 
transfer data between caregiver receivers 58-62. 

[0113] WLAN transceiver 120 may use any number of protocols including IEEE 
802.1 1 protocols. The IEEE 802.1 1 standard is the family of specifications created by 
the Institute of Electrical and Electronics Engineers Inc. for wireless, local area 
networks in 2.4 and 5 gigahertz bandwidth spaces. IEEE 802.1 1 is a way to connect 
computers and other electronic devices to each other and/or to the Internet at high 
speeds without requiring wiring. IEEE 802. 1 1 (b) protocol currently may allow 
devices to communicate at up to 11 Mbps and IEEE 802. 1 1(g) protocol currently may 
allow devices to communicate at up to about 54 to 108 Mbps. IEEE 802.1 1 protocols 
typically have a range of up to about 100 meters indoors and 400 meters outdoors. 
[0114] WLAN transceiver 120 may use a radio frequency signal to transmit data 
and may operate in an ISM band, in a WTMS band, or in some other band. WLAN 
transceiver 120 may be used to track the location of caregiver receiver 60 by any 
number of techniques including determining the receiver(s) 34-38 which receive a 
strongest signal from WLAN transceiver 120, or determining the relative strengths of 
signals received by receiver(s) 34-38 from transceiver 120, determining an amount of 
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time needed to transmit a signal from transceivers 34-38 to WLAN transceiver 120 
and to receive a response, and/or by some other technique. 

[0115] The determined location of caregiver receiver 60 may be used to control 
caregiver receiver 60. For instance, certain wireless frequencies or wireless data 
transfer protocols may be restricted and/or unavailable in some areas of a health care 
facility. In response to a determination that caregiver receiver 60 is entering a 
restricted area (or an area of unavailability), caregiver receiver 60 may adjust its 
wireless data protocols. For instance, wireless caregiver receiver may automatically 
switch to transfer data using a different protocol or may be configured to go to a 
stand-by mode wherein caregiver receiver 60 is configured to receive data but not to 
send wireless signals. 

[0116] Caregiver receiver 60 may also include a short-range transceiver 122 which 
has a shorter range than either of the other transceivers. Short-range transceiver 122 
may use BLUETOOTH™ technology. The BLUETOOTH trademark is owned by 
BLUETOOTH SIG, Inc. BLUETOOTH wireless technology provides wireless 
connections; enabling links between mobile computers, mobile phones, portable 
handheld devices, and connectivity to the Internet. BLUETOOTH devices tend to 
have a low power consumption and a low cost. 

[0117] The BLUETOOTH wireless specification includes both link layer and 
application layer definitions for product developers which supports data, voice and 
content-centric applications. Radios that comply with the Bluetooth™ wireless 
specification operate in the unlicensed, 2.4 GHz ISM (Industrial, Scientific and 
Medical) Band radio spectrum. These radios use a spread spectrum, frequency 
hopping, full-duplex signal at up to 1600 hops/sec. The signal hops among 79 
frequencies at 1 MHz intervals to give a high degree of interference immunity. 
BLUETOOTH's synchronous bands are geared to carry relatively high-quality voice, 
while the asynchronous communication will support data at slightly more than 700 
Kbps. 

[0118] Distance for standard BLUETOOTH devices is limited to about 10 meters, 
but can be expanded to much larger distances (such as 100 meters) if desired. Once 
the devices are within the distance boundary, the devices can be connected 
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automatically. BLUETOOTH also provides a fast and secure transmission of voice 
and data even when the devices do not have a line of sight. Short-range transceiver 
may be used as a lower power alternative to transmitting data between electronic 
devices (such as monitors 14-18 and caregiver receiver 60) and may be used to 
determine proximity of other components to caregiver receiver 60. 
[0119] Caregiver receiver 60 may also include one or more subject/user 
identification devices 124-132. A subject identification device is a device used to 
identify a subject of interest other than a user (record, patient, etc.). A user 
identification device is a device that is used to identify a user of caregiver receiver 60. 
Subject/user identification devices 124-132 may be used as security measures, may be 
used to customize caregiver receiver 60, and/or may be used as an administrative 
device (such as linking data to or accessing appropriate records). 
[0120] A first subject/user identification device is smart card slot 124 which is 
configured to receive a smart card carrying a unique code representing the user. The 
user would insert a card 124 into smart card slot 124 and caregiver receiver 60 would 
identify the user based on the code carried by smart card 124. Smart card 124 may 
also carry information about the user including PDA data (calendar, task list, contacts, 
etc.), phone data (phone numbers, customized voice dialing inputs, etc.), patient data 
for the patients for which the user is responsible, cellular phone protocols, other 
programs to be run that are particular to the user, or any other type of information. 
Smart card 124 may contain an internal microprocessor or other processing circuit 
that regulates access to the data stored on smart card 124. 
[0121] Another subject/user identification device is a biometric input 126. A 
biometric input 126 can identify a user of caregiver receiver 60 based on a unique 
physical attribute of the user. Examples of biometric inputs 126 would be fingerprint 
identification and retinal scan. Other biometric inputs 126 may also be possible. 
[0122] Still another subject/user identification device is an barcode scanner 128 that 
can identify a unique code in the form of a barcode. A barcode may be associated 
with hospital records, with a patient, or with other subjects of interest. Also, a user 
may have an ID badge containing a unique barcode representing the user. Barcode 
scanner 128 may be capable of scanning codes formed in one dimension or in two 
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dimensions. Barcode scanner 128 may use fuzzy logic, may use an omni-directional 
scanning technique, and may use a raster pattern to improve performance and/or 
increase ease of the scanning process. 

[0123] Yet another subject/user identification device is an optical input device 130. 
Optical input device 130 may be a solid-state camera and may have a resolution of 
between about 0.3 megapixels and about 3.3 megapixels. More preferably, optical 
input device 130 has a resolution of at least about 1.0 megapixels and a resolution of 
no more than would allow a picture to be transferred over a network in which the 
device is used in a short amount of time. Further, the resolution of optical input 
device 130 may be variable. Optical input device 130 may be configured to identify 
patterns in an optical image, for instance a unique code that is based on a unique 
arrangement of components (lines, boxes, etc.). Optical input device 130 may also be 
configured to obtain images of a subject of interest. These images may be transferred 
to other users. This may be useful when a patient has a condition that may require 
treatment (such as hives), where a user would like to obtain input from a remote user, 
and where seeing the condition would be valuable for treating the condition. 
[0124] One more possible subject/user identification device is an RFID (radio 
frequency identification) transceiver 132. RFID transceiver 132 may be used to 
identify a unique signal associated with a subject of interest. RFID transceiver may 
be configured to obtain data from passive RFID tags associated with patients, records, 
or other subjects of interest. Also, a user may have an ID badge containing an RFID 
tag having a unique code representing the user. 

[0125] If a unique code associated with a patient or record is identified by a subject 
identification device 124-132, that identification may be used as an input to a field of 
a program being run by caregiver receiver 60 (such as assigning a test result or record 
to a proper patient). Additionally, that code may be used to keep track of a patient's 
medication (by identifying the codes associated with both the medication and the 
patient), could be used to admit and discharge patients, could be used to print 
information associated with the patient, could prompt display of a task list of tasks 
associated with the patient which need to be done, could be used to sort patients, 
and/or could be used to associate a patient with the user of caregiver receiver 60. 
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Also- that identification could be-used to_prompt-display_of information regarding that 
patient on display screen 144 of caregiver receiver 60 (e.g., a medical record, status of 
the patient's lab results, location of patient's medication, etc.). See, for instance, U.S. 
Patent Application No. 10/304,538. 

[0126] If a unique code associated with a user is identified by a user identification 
device 124-132, that code can be used to customize caregiver receiver 60. For 
example, a user may desire that certain information be arranged in a particular 
manner. Additionally, if data associated with the user is not permanently stored on 
notification device, identifying the user can be used to indicate the proper file from 
which to download/access data. Data to be accessed can include any of that discussed 
above including PDA data, phone data, patient data of patients for whom the user is 
responsible, etc. 

[0127] Caregiver receiver 60 may include one or more microphones 146 and one or 
more speakers 148. Microphones 146 (acoustic input transducer) may be used to 
dictate notes, may be used to input data to be analyzed, may be used to input a user's 
voice to be transferred in voice communication applications, or may serve some other 
purpose. Speakers 148 (acoustic output transducer) may be used to output data that 
has been collected, to play music, to serve as an earpiece for voice communications, 
or to serve some other purpose. Microphone 146 and speaker 148 may alternately (or 
additionally) be in the form of output jacks for receiving an acoustic sensor or 
acoustic output transducer. Microphone 146 and speaker 148 preferably cooperate 
with processing circuit 156 and at least one of cellular transceiver 118, WLAN 
transceiver 120, and/or short-range transceiver 122 to form a wireless voice 
communication device (wireless phone) that allows voice data to be shared over a 
cellular network (cellular phone), between two notification devices 58, 60 or other 
electronic devices (walkie-talkie phone), and/or over some other network (network 
phone) such as hospital network 44 (hospital network phone). 

[0128] Caregiver receiver 60 may include various visual display devices 142-144. 
Caregiver receiver 60 may include one or more display screens 144 that display data. 
Display screens 144 are preferably able to capable of displaying graphical data (i.e. 
the screen is able to illuminate pixels in order to draw waveforms and other images 
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that are not -text). A caregiver- receiver 60 with-graphieal-disp.lay capabi1ity„may 
provide more information for use by a caregiver than a caregiver receiver that has 
only textual display capabilities or no visual display capabilities. Display screens 144 
may be in color or may be in some other format such as grayscale. Display screens 
144 may comprise OLED display screens and may be at least partially flexible (for 
instance when using a Polyethylenenapthalate-substrate-based (PEN) or Polyester- 
substrate-based (PET) active matrix to control the OLED display). 
[0129] Caregiver receiver 60 may also include LEDs 142. LEDs may be arranged 
as point sources of light which are generally used as indicators or may serve some 
other purpose. 

[0l30] Caregiver receiver 60 may also include a vibrating device 143 configured to 
vibrate in response to a control signal from processing circuit 156 sent to alert a user 
to the receipt of the notification message. Vibrating device 143 may be used to 
indicate an alarm where the use of noise or flashing lights may be distracting. 
Vibrating device 143 may be made integral with the rechargeable battery assembly 
134. 

[0131] Caregiver receiver 60 may also include memory 150-156 for storing data. 
Memory for caregiver receiver 60 may be in the form of a removable media drive 150 
that caii read data written on a removable computer writable media. Examples of 
computer writable media include computer writable chips (multimedia card - MMC, 
secure digital - SD, compact flash - CF, memory stick - MS, smart media - SM, etc.), 
floppy disks, DVDs, CDs, etc. Removable media drive 150 is preferably compact in 
size and is preferably a drive capable of reading computer writable chips. Removable 
media drive 150 may be configured to read more than one type of computer writable 
chip and may be configured to accept data from four or five different types of chips. 
Memory for caregiver receiver 60 may also be in the form of integral short term 
memory 152 which requires the presence of an electrical charge to maintain the stored 
data. Memory for caregiver receiver 60 may also include integral long term memory 
152 that is configured such that an electrical charge is not needed to maintain the 
stored data. In alternate embodiments, at least one of the three types of memory is not 
present to save space, and may typically be long term memory 154. Smartcard slot 
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124 and removable media drive 150 may share a common slot and common electronic 
components. 

[0132] Caregiver receiver 60 may also include one or more user input devices 102. 
Potential user input devices 102, include a joystick 104, directional pad (D-pad) 110, 
and arrow keys 112. Joystick 104, D-pad 110, and arrow keys 112 may be used to 
navigate menu options of caregiver receiver 60. Also, joystick 104, D-pad 110, and 
arrow keys 112 may have selection features that allow a user to select an option using 
these user input devices 102. For instance, using the keys to move up and down may 
scroll between options, moving forward may select an option and moving backwards 
may unselect an option. Alternatively (or additionally), pressing the center of joystick 
104 or d-pad 110 may select an option and moving the user input devices 102 in a 
direction moves an indicator or the display in that direction. 

[0133] User input devices 102 may also include a dial 108. Dial 108 may be located 
on a surface of caregiver receiver 60 and have its entire circumference visible or dial 
108 may be recessed into a face of caregiver receiver 60 with only a portion of its 
circumference showing. A user may use dial 108 to scroll between menu options 
displayed on a display screen 144. Dial 108 may also be configured to have a 
selection feature which allows a user to actuate dial 108 in a manner that allows the 
user to select a highlighted option. For instance, dial 108 may be configured to also 
be a button that a user may push to make a selection. Using a dial 108 with a 
selection feature would allow a user to quickly navigate and select menu options on 
caregiver receiver 60 using only a single hand. 

[0134] Another potential user input device 102 is a set of preprogrammed/hot keys 
106. Pre-programmed keys 106 are preset to perform a function and may be preset by 
a manufacturer and/or by a user. For instance, three pre-programmed keys 106 may 
be used to automatically switch the mode of operation of caregiver receiver 60 
between use as a personal digital assistant, a subject identification device, and a 
communication device. Alternatively, caregiver receiver 60 may include five or six 
pre-programmed keys 106 which may be used to access five or six different functions 
of caregiver receiver 60 such as access a calendar, access a task list, access a 
communication tool (phone book, dialer, voice-dialer, etc.), access a memo pad, 
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initiate subject identification, and-initiate transfer of patient data. Pre-programmed 
keys 106 may be in the form of buttons, switches, areas on a touch screen, or other 
types of keys. 

[0135] Another potential user input device 102 is a keyed input device 114 such as a 
keyboard or keypad. One such keyed input device 1 14 is a keyboard which generally 
includes keys for each of the letters of the alphabet. Keyboard 114 may be a full size 
keyboard which is typically used with computers, but is preferably a small keyboard 
such as a thumb keyboard. Small keyboards typically have smaller keys, and thumb 
keyboards typically have small bumps for each key. A small keyboard is preferably 
no wider than about seven inches, and more preferably no wider than about three and 
a half inches. Another keyed input device 1 14 is a keypad. A keypad generally has 
fewer than a full set of keys. A keypad may include keys for each of the numbers 
from 0 to 9, #, and * and may include the ability to use a single key to input more than 
one character, typically by pressing the key more than once for the additional 
character. 

[0136] Still another potential user input device 102 is a touch screen 116 which 
allows a user to touch a portion of a screen to input a command. An advantage of a 
touch screen 1 16 is that it can be made integral with a display screen 144. This may 
allow the commands that are implemented by actuating touch screen 1 16 to vary. In 
one embodiment, areas of touch screen 116 that may be actuated would be large 
enough to allow a user to use a finger to actuate the command. 
[0137] Caregiver receiver 60 may be powered by a rechargeable battery 1 34 and 
may have an power input 136 configured to receive power from an external power 
source. 

[0138] Caregiver receiver 60 may also include one or more data ports 138 (such as a 
serial port) that are configured to allow wired transfer of data between caregiver 
receiver 60 and an external electronic device (such as docking station 48). A data port 
138 may have a common connection with power input 136 such that caregiver 
receiver 60 may be configured to make both a wired data connection and a power 
connection with a single connection. Caregiver receiver 60 may also include one or 
more expansion slots 140 that may be used to add peripheral devices to caregiver 
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receiver 60 to increase the functionality of caregiver receiver 60. Expansion slots 140 
may use common components with data port 138 and/or removable media drive 150. 
[0139] A data port 138 may also be used to make a wired voice communication 
channel for caregiver receiver 60. This may be useful, for instance, when the user is 
an area where wireless devices are restricted because they may be harmful to 
conditions of patients, they may interfere with operation of medical diagnostic 
instruments, or they may be have difficulty transferring data due to interference from 
the medical diagnostic instruments. A user would be able to connect caregiver 
receiver 60 to hospital network 44 (Fig. 1 A) by way of a wired connection instead. 
The wired connection may be made by way of a serial communication line, a 
telephone line, an Ethernet line, etc. 

[0140] Data port 138 may likewise be able to connect caregiver receiver to other 
portable electronic devices (such as a cell phone, PDA, etc.) using a wired connection. 
[0141] Caregiver receiver 60 may also include a processing circuit 156 configured 
to process data received from and sent to the various components 102-154 and to run 
programs associated with the functions of caregiver receiver 60. Processing circuit 
156 can include various types of processing circuitry, digital and/or analog, and may 
include a microprocessor, microcontroller, application-specific integrated circuit 
(ASIC), field-programmable gate array (FPGA), or other circuitry configured to 
perform various input/output, control, analysis, and other functions to be described 
herein. Processing circuit 156 may include one or more microprocessors / 
microcontrollers, ASICs, and/or FPGAs. Also, while the functions of processing 
circuit 156 are preferably controlled by a common, consolidated set of components, 
each of the functions of processing circuit 156 may be performed by separate 
components and remain within the definition of processing circuit used herein. 
[0142] Processing circuit 156 is preferably configured to operate as a notification 
device capable of notifying a user of a condition of a patient that may require 
attention. To perform this function, processing circuit 156 may be configured to 
wirelessly transfer data to notification server 52 using data received from a wireless 
transceiver 1 18-122. Processing circuit 156 may output a control signal to control 
speaker 148, vibrating device 143, display screen 144, and/or LEDs 142 to output a 
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signal to alert a user to the receipt of the notification message. For this function, 
processing circuit 156 may also be configured to output patient physiological data to 
screen 144. One example of patient physiological data may include ECG waveform 
data that led to the alarm (possibly 6 seconds of data) and data gathered shortly after 
the alarm. Physiological data may also include near real-time/live data (i.e. as it is 
gathered or shortly after it is gathered, patient physiological data is displayed). For 
this function, processing circuit may also display a list of options for the user. 
Options may include an option to contact other clinicians, an option to display live 
data, an option to display additional or different types of patient data (such as trend 
data, pulse oximetry data, processed data, etc.), an option to display one or more 
interpretations of the data (such as check ECG connection or check pulse oximetry 
probe off, HRV risk evaluation, and other risk evaluation - see U.S. Patent 
Application Number 10/440,747 titled "METHOD AND APPARATUS FOR 
MONITORING USING A MATHEMATICAL MODEL" and U.S. Patent 
Application Number 10/625,633 titled "MONITORING SYSTEM AND METHOD 
USING RULES"), an option to silence alarms for the caregiver receiver, an option to 
forward data, an option to transfer the alarm to a group, an option to silence an alarm 
globally, an option to add a task to a task list, and/or other options. Processing circuit 
156 may be configured such that some or all of this data is displayed along with the 
notification of the alarm when the alarm is received. 

[0143] Processing circuit 156 may also be configured to perform the functions of a 
personal digital assistant. Processing circuit 156 may be configured to receive, store, 
and display lists of tasks, schedule information, and notes. Processing circuit 156 
may be configured to store this data in memory 152-154 until deleted or overwritten 
(permanently) or may be configured to store this data temporarily based on the 
identity of the user. For instance, in response to receiving an input of an identity of a 
user, processing circuit 156 may be configured to use a transceiver 1 18-122 to 
communicate a request for data and receive data from a network where the data 
comprises one or more of the task, schedule, and notes information for the user. 
Processing circuit 156 may also be configured to run one or more user specific 
programs such as a word processing program, an internet client, an intranet client, a 
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database program, or some other program. Processing-circuit 156 may also have 
contact information stored in a contact manager or other database. 
[0144] When acting as a personal digital assistant, caregiver receiver 60 is 
preferably configured such that it is not running so many programs that if the 
notification function is launched the notification function will operate slowly. In 
order to accomplish this, caregiver receiver 60 is preferably configured such that it 
does not run programs unrelated to patient care. Some functions unrelated to patient 
care may include MP3 players, an unrestricted internet browser (i.e. a browser may be 
run which is restricted to medical and or patient-related sites and data), games, etc. 
Processing circuit 156 may be configured to reject the addition of programs unrelated 
to patient care and/or may be configured to only allow installation of such software 
with approval from a manager. 

[0145] Processing circuit 156 may also be configured to serve as a wireless voice 
communication device, such as a wireless phone. Processing circuit 156 may be 
configured to process and transfer data between microphone 146 and speaker 148 and 
a wireless transceiver such as a transceiver of a different caregiver receiver, a WLAN 
transceiver 34-38, a cellular network transceiver 42, or some other transceiver. 
Processing circuit 156 may be configured to establish a voice link with another 
electronic device based on a user input received from keypad 114. Processing circuit 
156 may be configured to establish a voice link with another electronic device based 
on a comparison of user audio inputs and stored user voice dialing data. Processing 
circuit 156 may be configured to send user audio inputs to a separate electronic 
device, such as central station 46, which may be coupled to a database 54 containing 
stored user voice dialing data. Processing circuit 156 may also store phone contact 
information in a phone book or other database. 

[0146] Processing circuit 156 may also be configured to perform a subject 
identification function. Processing circuit 156 may be configured to initiate a scan for 
a unique code using a subject identification device 124-132. Processing circuit 156 
may receive data representative of an ID code from a subject identification device 
124-132 and may apply the ED data from the subject identification device 156 to a 
program being run, such as filling in an appropriate field in a chart. Processing circuit 
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1 56 may be configured to display data based on the ID da.ta received. For instance, 
processing circuit may be configured to display data relating to a patient who has been 
identified based on the ID data. Processing circuit 156 may be configured to store the 
patient data displayed, or may be configured to request/receive certain data based on 
the identity of the patient. 

[0147] When running any of these additional functionalities, processing circuit 156 
is preferably configured such that the alarm notification program has a highest 
priority. If an alarm is sent, that alarm will be displayed instead of the information 
with which a user is working. Further, if an event occurs in another program 
unrelated to the notification program (such as a meeting notice from a calendar or an 
incoming call from a phone) and the notification program is being used, information 
relating to the event is either not displayed until the notification program is no longer 
being actively used or the information is displayed in a manner such that it does not 
interfere with the display of data relating of the notification program. For instance, if 
a user has a meeting scheduled in a calendar program and has set a reminder, that 
reminder may be displayed across a full screen with all of the details displayed in a 
normal mode and may be displayed as an asterisk in a corner of a display screen with 
few or no details when the notification program is being actively used. 
[0148] If an alarm occurs, the notification program may be configured to 
automatically minimize any other application being run and switch over to the 
notification application. 

[0149] Processing circuit 1 56 may be configured to run an operating system that 
allows multi-tasking to occur, such as a Windows CE or a Pocket PC operating 
system. Other examples of operating system that may be used include Linux, Palm 
OS, Symbian, or some other operating system directed to operate a PDA. 
[0150] While reference is made herein to patient data, caregiver receiver 60 may be 
applicable to other types of subject data as well where other subjects of interest are 
being monitored. Further, while description has been made with respect to a 
caregiver receiver configured to notify a user of a condition of a subject that may 
require attention, the portable electronic device shown in Fig. 2 may be applicable to a 
number of other uses as well. 
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conserve space and cost, some types of input devices may not be found together. For 
instance, D-pad 110, arrow keys 1 12, and joystick 104 have similar inputs and so 
caregiver receiver 60 may only have one or two of those input devices. Also, 
caregiver receiver 60 may use only one or two types of data communication 
transceivers 1 18-122. Additionally, caregiver receiver 60 may only include only one 
device configured to identify a subject of interest and/or one device configured to 
identify the user. Further, the subject identification device and/or the user 
identification device may be coupled to caregiver receiver 60 by way of expansion 
port 140. Further still, while multiple subject identification devices 124-132 are 
possible, a barcode scanner 128 and/or an RFID transceiver 132 may be the best 
suited subject identification devices. 

[0152] Additionally, while reference has been made to a transceiver, it should be 
understood that a receiver and a transmitter may, together, perform substantially the 
same function as a transceiver in substantially the same way. Thus, reference to a 
transmitter or a receiver in the claims is not meant to indicate that the transmitter or 
the receiver are not a portion of a transceiver or other similar device, and reference to 
both a transmitter and a receiver is not meant to indicate that the transmitter and the 
receiver are separate devices. «. 

[0153] Also, while only one cellular transceiver 1 1 8, one WLAN transceiver 120, 
and one short-range transceiver 122 are shown, more than one of each of these 
transceivers may be used to perform one or more of the functions of the portable 
electronic device. 

[0154] Referring to Fig. 3 A, a caregiver receiver 60 includes a user input device 202 
and a display screen 244 in a housing 290. Housing 290 is preferably configured to 
be sufficiently rugged for the application in which it is used. In a health care 
environment, housing 290 may be able to withstand impacts such as being dropped, 
temporarily coming into contact with sharp objects, having pressure applied by 
leaning on the device, and may be resistant to liquids. Housing 290 may be rugged 
enough to withstand repeated drops from about 3 ft to about 5 ft. (about 1 m to about 
1 .5 m) to a hard floor of a health care facility. 
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[01 55J Further, housing 290 is preferably resilient to bacterial growth. For instance, 
housing 290 may be configured such that it may be safely wiped with an anti-bacterial 
substance. The anti-bacterial substance may be a lotion, may be a liquid, or may take 
some other form. Also, housing 290 may be configured to contain anti-bacterial 
agents within the material of the housing. In one exemplary embodiment, anti- 
bacterial agents may be incorporated in a polymer's molecular structure and then the 
polymer is used in forming a housing. Another option would be to use a polymer 
including a host molecule that can host an anti-bacterial agent and then introducing 
the anti-bacterial agent to the host molecule. 

[0156] Housing 290 is preferably compact enough to be easily carried around, yet 
large enough to have a sufficient screen size to display information. Housing 290 
preferably has a volume less than about 30 to 35 cubic inches and more preferably 
less than about 10 cubic inches. Housing 290 may have a height that is less than 
about 7 inches and preferably no more than about 5.6 inches. Housing 290 may have 
a width that is no more than about 3.5 inches and preferably no more than about 2 
inches. Housing 290 may have a thickness less than about 1.5 inches and preferably 
no more than about 0.85 inches. In one embodiment, housing 290 is about 5.75 in. by 
3.25 in. by 1.25 in. In a more ideal embodiment in terms of housing size, housing 290 
is about 5.6 in. by 2.0 in. by 0.85 in. 

[0157] Housing 290 is also preferably light weight. Housing 290 may have a 
weight of less than 20 oz, and more preferably has a weight of no more than about 10 
oz. Most preferably, housing 290 weighs no more than about 2.5 oz. 
[0158] Referring to Fig. 3B, a caregiver receiver 60 includes a display screen 244. 
Display screen 244 may also be configured as a touch screen that may receive user 
inputs. Display screen 244 may be configured to display data horizontally (here, the 
dimension with the longer length) or vertically (here the dimension with the shorter 
length). The characters of soft keypad 215 are shown as displayed vertically. The 
direction of the displayed data may be switchable based on a user input. Also, the 
direction of displayed data may be switchable automatically by a program. For 
instance, if a phone program is used then the display may display data in a first 
direction (vertically) whereas if a notification alarm is received then data (such as 
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ECG waveform data) may be displayed in a second direction (horizontally) . Data 
from notification alarms is preferably displayed in a manner such that a user can tilt 
caregiver receiver 60 towards their viewing direction to view the data in a normal 
manner. 

[0159] Caregiver receiver 60 may also include a number of user input devices 102 
(Fig. 2). User input devices 102 may include arrow keys 212, a dial operator 208, 
buttons 207a-h, and pre-programmed keys 206a- f. 

[0160] Buttons 207a and 207b may be used to toggle menus, change the volume of 
the output from speakers 248, or perform some other function. Button 207c may be 
used as a power button to operate screen 244. 

[0161] Pre-programmed key 206a may actuate a phone related function. For 
instance, when pre-programmed key 206a is actuated, processing circuit 156 (Fig. 2) 
may control display screen 244 to display soft keypad 215 on display screen 244. 
Soft keypad 215 is an area of a touch-screen that may be used to replicate a keypad. 
Soft keypad 215 may always be displayed, or may be displayed only in response to a 
user selection such as actuating pre-programmed key 206a. Pre-programmed key 
206a may also be used to display a contact list, to make a connection with a central 
calling list (see Fig. 1 3), or to perform some other phone related task. 
[0162] Pre-programmed key 206b may be used to access a task list, pre- 
programmed key 206c may be used to access a calendar, and pre-programmed key 
206d may be used to operate a subject identification device such as a barcode scanner 
or an RFLD transceiver. 

[0163] Pre-programmed key 206e may be used to "lock" the other keys such that 
processing circuit 156 (Fig. 2) will not be responsive to actuation of other user input 
devices 102 (including screen 244) until the device becomes unlocked. To unlock the 
keys, a user may be asked to actuate two particular keys, to actuate pre-programmed 
key 206e followed by the desired function, or may unlock the system by some other 
method. If an alarm is received by caregiver receiver 60 indicating that a patient 
being monitored has a condition that may require attention, all of the keys may 
become unlocked. The keys may become permanently unlocked, unlocked for a set 
amount of time, or unlocked until the alarm is cleared. Alternately, certain keys may 
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remain locked when the alaiiii is received such as pre-progiaimned-keys 206b and 
206c. As another option, only certain keys become unlocked when an alarm is 
received such as dial 208, pre-programmed key 206a, pre-programmed key 206f, and 
arrow keys 212. 

[0164] Pre-programmed key 206f may be used to access patient records. Actuation 
of pre-programmed key 206f may bring up a list of patients for whom the caregiver is 
responsible, and selection of a patient using dial 208 will result in display of a patient 
record. The patient record may include a full record, may include tasks on the 
caregiver's task list associated with that patient, may include a truncated record 
containing only the more useful information for the user, and/or may contain some 
other information. 

[0165] Caregiver receiver 60 may further include a data port 240 that may be used 
to transfer data from caregiver receiver 60 to another device using a wired connection. 
Data port 240 may also be an expansion slot 140 (see Fig. 2) to add peripheral devices 
to caregiver receiver 60. Data port 240 may be formed as a slot, a projection, a recess 
and/or some combination of these forms 

[0166] Caregiver receiver 60 may also include a removable media slot 250. 
Removable media slot 250 may be a secure digital input/output (SDIO) port 
configured to receive removable media and to receive plugs from expansion devices 
such that expansion devices may communicate with processing circuit 156 and/or 
screen 144 (Fig. 2). 

[0167] Caregiver receiver 60 may also include a microphone 246 which may be 
used with speaker 248 in a voice communication application where caregiver receiver 
60 is a voice communication tool with integrated audio components. 
[0168] Caregiver receiver 60 also includes an indicator LED 242. Indicator LED 
242 may be used to indicate any number of types of information. For instance, 
indicator LED 242 may be configured toindicate system power information, may be 
configured to indicate the type of wireless connection (direct, network, cellular) 
available to be made with notification server 52 (Fig. 1), may be configured to 
indicate that an alarm has been received, may be used to indicate a severity of an 
alarm being received, etc. Indicator LED 242 may include a single LED and output a 
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single color, may include a plurality of LEDS that output the same or different colors, 
or may include an LED configurable to output more than one color of light. 
[0169] Caregiver receiver 60 may also include a biometric device 226 capable of 
identifying a user's fingerprint. Biometric device 226 may be configured to use a 
thermal scanning technique that measures differences in temperature between ridges 
and valleys on a finger; biometric device 226 may use a capacitative-based fingerprint 
technology and/or a radio frequency imaging technique that allows the sensor to 
generate an image of the shape of the finger print (potentially based on a structure of 
the live layer of the skin that is beneath the surface of the finger). Other biometric 
devices 126 (Fig. 2) may include a device configured to recognize an iris pattern or a 
facial shape of a user. In response to an input received from biometric device 226, 
processing circuit 156 (Fig. 2) may be configured to customize programs running on 
caregiver receiver 60. 

[0170] Caregiver receiver 60 may also be configured to be mounted in a carrying 
case 292 having sidewalls configured to snap fit with caregiver receiver 60. Carrying 
case 292 may be made of plastic and may be rigid. Alternatively, carrying case may 
be made of other materials and may include portions that are not rigid. 
[0171] Referring to Fig. 3C, housing 290 may be configured to be a two-part 
housing having a first part 294 and a second part 296. Parts 294 and 296 may be 
configured to snap shut in a closed position (as seen in Figs. 3A and 3B). First part 
294 is the thicker part carrying most of the components of caregiver receiver 60. 
Screen 244', located in first part 294, becomes accessible in the open position. Screen 
244' may be a display screen and/or a touch screen. In one embodiment, screen 244 is 
only a display screen and screen 244 1 is both a display screen and a touch screen. In 
another embodiment, screen 244 1 is only a display screen and screen 244 is both a 
display screen and a touch screen. Screen 244' is generally larger than screen 244. 
[0172] Second part 296 carries a thumb keyboard 214 with the keys arranged in an 
arrow formation. Second part 296 also includes additional keys 207e-f. 
[0173] Referring to Fig. 3D, caregiver receiver 60 includes a barcode scanner 228 
housed within housing 290. Alternatively, housing 290 may be configured to carry a 
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barcode scanner 128 (Fig. 2) by including an adapter to which barcode scanner 128 
may be affixed. 

[0174] Referring to Fig. 3E, caregiver receiver 60 includes a camera 230. Caregiver 
receiver 60 may also include an attachment mechanism 297 to removably attach 
caregiver receiver 60 to a carrying clip. Attachment mechanism 298 may include a 
pair of recess and ridges 298, 299. 

[0175] Referring to Fig. 3F 5 caregiver receiver 60 includes additional keys 207g and 
207h; Keys 207g and 207h may be used to increase and decrease volume. Caregiver 
receiver 60 also includes a speaker/microphone jack 148' which may be used to allow 
a user to removably attach a speaker and/or microphone to housing 290. 
[0176] Caregiver receiver 60 also includes a clip 291 that may facilitate connection 
of caregiver receiver 60 to a user's clothing. Connector 293 of clip 291 may be 
removably connected to attachment mechanism 297 of caregiver receiver 60. Clip 
291 may be configured such that caregiver receiver 60 may rotate (up to 1 10 degrees 
in one embodiment) with respect to clip 291 around pivot point 295 of clip 291. In 
this manner, a user may quickly flip up caregiver receiver 60 to view the information 
displayed on screen 244. 

[0177] Referring to Fig. 4, a method 308 that may be implemented in a monitoring 
system 10 having a notification feature, such as a monitoring system 10 including a 
notification server 52 running a notification program, may include receiving data at a 
monitoring device 14-24 at block 310. Based on the monitoring data received at 
block 3 1 0, a determination can be made at block 3 1 2 as to whether a patient being 
monitored has a condition that may require attention. 

[0178] If a patient has a condition that may require attention at block 312, then data 
may be sent at block 314 to caregiver receiver 60 as a notification message in order to 
alert a user of caregiver receiver 60 of the condition. A notification message can 
specifically point out that a patient has a condition or the message may be conveyed 
to a user based on the fact that the user is receiving data relating to a patient. The 
notification message may be displayed in any number of manners including audibly, 
visually, etc. 
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[0179] Data may be transferred in parts. For instance, an initial notification 
message may include the patient's name and a window of data relating to the patient. 
The window of data may be a 3 to 20 second clip (or, more typically, a 6 to 12 second 
clip) of data relating to the patient which clip of data represents the state of the patient 
at about the time of the alarm. The length of the window may be predetermined, may 
be user selectable, or may vary according to the data relating to the patient. The 3 to 
20 second clip may include data acquired shortly before the alarm, data from at the 
time of the alarm, and/or data acquired shortly after the alarm. The timing of when 
the data is received may also be predetermined, may be user selectable, or may vary 
according to the data relating to the patient. 

[0180] This initial portion of the message may be followed by additional 
information such as live data (discussed below) relating to the patient. This 
subsequent portion may be transmitted automatically, or may be transmitted in 
response to a user request (see block 412 below). If both a window of alarm data and 
live data are sent, the window data and the live data may be displayed at the same 
time, or a user may be allowed to switch between the window and the live data. 
[0181] The caregiver receiver 60 to which the data is transmitted at block 314 may 
be determined based on an association of a user with a particular caregiver receiver at 
block 313. Associating a user with a caregiver receiver may occur by way of a 
program at a workstation (such as central station 46) or may occur based on an input 
received at caregiver receiver 60. Inputs at caregiver receiver 60 that may be used to 
associate caregiver receiver 60 with a user could include sensing a unique code 
associated with a user (such as a barcode or an RFID code), could include an input 
received from a device inserted into caregiver receiver 60 such as a smartcard or a 
key, could be based on a biometric input, could be based on a voice identification of a 
user, could be based on a password input to caregiver receiver 60, and/or could 
include some other method of input. 

[0182] Data sent at block 314 can include any of a variety of information. For 
instance, the data can include a simple warning, can include a patient's name, room 
number, bed number, pre-selected name (nickname), and/or other patient 
identification, can include ECG data taken at the time of and following the alarm (for 
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instance 6 seconds of data), can include other physiologic data from the patient being 
monitored, and/or can include some other information. Data may be sent at block 314 
from notification server 52, central station 46, monitoring devices 14-24, and/or some 
other device. Data may be sent point-to-point from a transceiver to caregiver receiver 
60 or may be sent by way of a network 42, 44. The types of data to be sent may be 
customizable to a particular user and/or to a group (for instance all nurses working in 
a particular care unit would receive certain types/forms of data). 
[0183] Data may be sent at block 3 14 to more than one recipient. If data is sent to 
more than one recipient, the data may be sent serially (i.e. each receiver is sent a 
separate message one after the other) the data may be sent as a single broadcast 
message to a plurality of recipients (multi-cast message), or some combination of 
these methods may be used. If data is multi-cast and is to be customized for the user, 
the customization may occur by way of a program running on the caregiver receiver 
60 which receives the notification message. 

[0184] After data has been sent at block 3 14, the monitoring system 1 0 may be 
configured to wait at block 320 for a response from the user (which may occur, for 
instance, by actuating a control of caregiver receiver 60, monitors 14-19, central 
station 46, or some other device). If a response is received at block 320, an action 
may be taken at block 322, and the system may continue to receive data from 
monitoring devices 14-24 at block 310. 

[0185] If a response is not received from a user at block 320, the system 10 may be 
configured to transmit the alarm to a group at block 318. The group to which data is 
sent may be defined by a user at block 316. Further, more than one group may meet 
the criteria to receive data at block 318. If this occurs, duplicate entries in the group 
are preferably removed before data is transmitted at block 318. The caregiver 
receivers 58-62 to which data is transmitted may be based on an association of the 
caregiver receiver 60 with a user at block 313. 

[0186] Determining that there is no response at block 320 may include determining 
that data has not been received by a caregiver receiver 60 (such as by using a protocol 
to transmit data that would allow notification server 52 to automatically determine 
that the data has not been received), by determining that no response has been 
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received from the user within a pre-set period of time, and/or by determining that the 
recipient(s) are too far away from the patient to handle the condition of the patient if 
the patient does have a condition that requires attention. Determining that a user is 
too far away may result in a determination of no response in all situations, or only in 
some situations. For instance, some alarms may appear to be minor alarms. In these 
situations a determination may be made that data was received, which would then put 
the responsibility on the caregiver to forward the data to (or otherwise get in contact 
with) a closer user if the minor alarm does represent a condition of a patient that 
requires attention. Determining that the recipient(s) are too far away from patient to 
handle the condition of the patient if the patient does have a condition that requires 
attention could include determining a location of the patient, determining a location of 
the user, calculating an estimated response time (for instance, would the caregiver 
need to wait for an elevator, go to a different building, etc.), and compare the 
estimated response time to a threshold for the type of alarm. If the user is too far 
away, the system may further be configured to not send data to the user at all, and, 
instead, send the data directly to an appropriate group. 

[0187] The group (a "group" may include one or more persons) to which the data is 
sent to at block 318 may be affected by more than a pre-selected transmission 
sequence. For instance, locations of the eligible potential recipients and the patient 
may be determined. A potential recipient (or more than one recipient) that is closest 
to the patient may be selected to receive the alarm. The alarm may also be based on 
the current status of the caregiver. The status of the caregiver may be determined 
based on schedule information (which may have been entered at the caregiver receiver 
using the PDA functionality), may be based on an availability input given by the 
caregiver (e.g. using a switch or toggle button), may be based on the caregiver's 
proximity to other patients (close proximity to other patients likely means that the 
caregiver is less likely to be available), or may be based on other factors. 
[0188] One potential sequence of groups for a health care facility at block 318 
includes first sending data to a nurse / group of nurses assigned to a patient, second 
,sending data to a nurse manager for the care unit in which the patient is located 
and/or to all the nurses in the care unit, and third, sending data to the managers of 
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each of the care units, to nurses of all the care units, to nurses of a related care unit, 
and/or to nurses of care units in proximity to the care unit of the patient. 
[0189] By using a system with more targeted groups, caregivers will receive fewer 
irrelevant pages due to a failure of an initial recipient to respond. Further, using more 
targeted groups (and sending fewer less relevant pages) may encourage better 
responsiveness because a user will understand that they are being targeted as the most, 
or one of a limited number of, relevant recipients of the notification message. 
[0190] A faster determination that no response has been received allows a system to 
incorporate more layers of groups and still maintain a faster response time. It would 
be advantageous to have a system that can determine immediately (on the order of a 
couple seconds or less - preferably in less than half a second) that data was not 
received by a caregiver receiver 60. 

[0191] A balancing consideration to making a determination in a shorter period of 
time is that, when data is received by a caregiver receiver 60, a faster determination 
that no response has been received may result in a larger number of caregivers 
receiving a message than is necessary. Timing of the groups may be customizable by 
a user of the system and may come with default settings. 

[0192] Referring to Fig. 5, a diagram of possible actions to be evaluated at block 
322 include determining at block 414 whether a user has requested that data be sent to 
caregiver receiver 60, determining at block 416 whether a user has requested that data 
be forwarded, and determining at block 422 whether a user desires to silence an 
alarm. 

[0193] If data is requested to be sent at block 414, data may be sent at block 412. 
Data sent at block 412 may be live data being acquired from a patient. Live data at 
block 412 is data that is transferred in real-time or near real-time as it is being 
acquired. In other words, that patient's waveform and values are being updated 
dynamically based on the current condition of the patient. Live data should not be 
construed as requiring that data be received at the recipient device at the same time as 
it is displayed on a monitor 14-19 since a lag may be incurred due to data transfer 
methods (for instance, data may be sent in packets of data such as 1 second, 6 second, 
or nine second packets) and may need to be processed (such as analyzing or 
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formatting the data) by a separate device, such as notification server 52, before it is 
sent to caregiver receiver 60. 

[0194] Types of live data that may be requested include ECG waveforms and 
values, results of data analysis (such as HRT, arrhythmia, HRV, sensor disconnection, 
and other analysis of data), Sp02 data waveforms or values, cardiac output data, 
blood pressure data, C02 data, respiration data, temperature data, and/or other data. 
A user may choose particular types of data to receive, the system 10 may be 
configured to transmit the most useful data based on the alarm transmitted, and/or the 
user may prefer to receive pre-selected sets of data first. Preferably, to facilitate rapid 
data transfer, not all of the potential monitored parameters are sent at one time. The 
system may be set such that a certain number of parameters (such as 3 or 5) may be 
viewed or may be set such that a total amount of data may be selected (some 
parameters requiring more of the data allotment than other parameters). A common 
type of data in a Cardiac Step-down Unit would be live ECG data and/or analysis of 
data relating to a patient's cardiac health (arrhythmia analysis, HRT analysis, HRV 
analysis, etc.). 

[0195] Once live data is received on a caregiver receiver 60 a user may take any 
number of actions. For instance, a processing circuit 156 (Fig. 2) of a caregiver 
receiver 60 may be configured such that a user may alternate between live data and 
some other data (particularly, data that was acquired at a time, or about the same time 
as, when the alarm was triggered. Processing circuit 156 may also be configured to 
allow a user to pause transmission of live data, go back through data that had 
previously been received as live, and/or switch the type of data being received. 
[0196] If a user requests the forwarding of data at block 416, data sent to a caregiver 
receiver 60 may be sent to a second caregiver receiver 58 or to a different electronic 
device (such as a cell phone, a PDA, or a computer - notebook, desktop, tablet) at 
block 418. Caregiver receiver 60 may transmit the data directly to a device within 
range of a transmitter of caregiver receiver 60, or caregiver receiver may transfer the 
data by way of a network 42, 44. Alternatively, notification server 52 may receive a 
request to forward data from caregiver receiver 60 and then transmit data to the 
second caregiver receiver 58 in response to the request. 
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[0197] All data sent to caregiver receiver 60 may be forwarded, the basic alarm may 
be forwarded, or a user may be allowed to select which data to forward. For instance, 
a user may be allowed to set points in a set of live data and only transfer data between 
two points. As one example, a user may set a start mark in a live ECG waveform that 
was acquired from a patient/viewed on a receiver at a time Tl and an end mark at a 
time T2 such that all ECG waveform data between those marks will be transferred. A 
mark set with respect to one parameter may be carried over to another parameter. 
[0198] After live data is sent at block 412 and data is forwarded at block 418, the 
system may be configured to wait for further responses from the user. 
[0199] If a user requests, using caregiver receiver 60, to silence an alarm at block 
422, then the alarm may be silenced at block 420. Silencing an alarm at block 420 
may include silencing the alarm locally (i.e.. silencing the alarm for that particular 
user), may include silencing an alarm for the notification system (i.e. stopping the 
notification system from sending further notification pages for that particular alarm), 
and may include silencing an alarm for the monitoring system 10 (i.e. silencing the 
alarm for multiple, and typically all, users of a hospital monitoring system). If a user 
is able to silence/reset an alarm for the monitoring system by way of caregiver 
receiver 60, then caregiver receiver 60 may be considered to be a primary enunciator 
for that alarm. Silencing an alarm at block 420 may include transmitting data to a 
monitor 14-19, especially where caregiver receiver 60 acts as a primary enunciator. 
Data may be transmitted to monitors 14-19 by way of notification server 52 and 
central station 46. 

[0200] In one embodiment, a user is identified at block 422 when it is determined 
whether to silence an alarm. In this embodiment, the identity of the user may be 
determined for purposes of record keeping (and is recorded at block 425). The 
identity of the user may alternatively (or additionally) be determined to identify 
whether the user may silence the alarm. 

[0201] Identifying the user may be accomplished at block 422 by receiving a 
command to silence an alarm from a caregiver receiver (Fig. 1) that is associated with 
a particular user. Alternatively, identifying the user may comprise analyzing a spoken 
command from the user to determine the identity of the user. The user audio input 
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(spoken command) -may be compared to data files stored by system 1-0, and may be 
compared for particular key words. In still a further embodiment, a user is identified 
based on one method which may be overridden by an input using a second, different, 
method. For instance, the system may generally identify a user based on an 
association of a particular receiver with a particular user, but this identification may 
be subservient to a spoken command, if one is issued, where the system identifies the 
spoken command as coming from a different user. If an association is used, the 
association may need to be verified is some or all circumstances when an alarm is 
silenced (e.g. by a password, voice match, unique code associated with user, 
biometric input, etc.). 

[0202] If an alarm is silenced at block 420 the system may return to the main path 
for the method 308. If an alarm is ignored then a determination is made that there is 
no response at block 426. The system may then transmit data to groups at block 318 
(Fig. 4). 

[0203] Method 308 is preferably implemented in a software program running on a 
processor such as notification server 52, but may alternatively be implemented by 
other parts of system 10. 

[0204] Referring to Fig. 6, a method 508 for implementing a notification feature in a 
caregiver receiver 60 may include determining the identity of a user at block 510. 
This identification may be used to determine which data is transmitted to a caregiver 
receiver 60 and/or how the data is displayed on the caregiver receiver 60. Method 
508 may be run as an interrupt that interrupts other programs being run when alarm 
data is received at block 516. If an alarm is received at block 516, then the alarm may 
be displayed to a user at block 515. Displaying the alarm to a user may include 
vibrating the caregiver receiver, may include flashing an LED 142, screen 144, and/or 
other light source, and/or may include sending an audible signal. The form of the 
alarm may be adjustable by actuation of a pre-programmed switch. 
[0205] If an audible signal is used to display the alarm, then the signal used may be 
customizable by the user. For instance, a user may customize the audible signal such 
that a different audible signal is used based on the severity of the alarm, based on 
which patient's physiological characteristics being monitored led to the alarm, based 
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on which patient has the potential condition requiring attention; based on the reason 
the user is a recipient of the alarm (such as whether they are the primary user 
receiving the alarm, such as whether they have received the alarm after the primary 
user has not responded, such as whether another user is forwarding them the alarm, 
etc ), and/or based on other factors a user may desire to use to customize the alarm. 
[0206] If caregiver receiver 60 may be a primary enunciator in some instances but 
not in other instances, then a pair of determinations may be made at blocks 520 and 
522. A determination may be made at block 520 as to whether the alarm is clearable 
using caregiver receiver 60. In some instances, it may not be desirable to clear an 
alarm without first viewing the condition of the patient (visually, by way of data from 
multiple monitored parameters, etc.). This may be determined based on the proximity 
of the user to the patient. Proximity may be determined by whether a short-range link 
is established between caregiver receiver 60 and a monitoring device 14-24, based on 
the positions of the user and the patient (which may be determined by a number of 
methods), or based on some other input. Alternatively, this may be determined when 
the user clears the alarm using the monitoring device 14-24. 

[0207] Another determination may be made at block 522 as to whether the user is 
qualified to clear the alarm using a caregiver receiver 60. The user's identity may be 
retrieved based on the determination at block 510. In some instances, it may be 
desirable that a user with a particular level of skill be the only one allowed to clear an 
alarm using a caregiver receiver 60. The determinations at blocks 520 and 522 may 
be made based on a type of condition leading to the alarm, based on a severity of a 
condition leading to the alarm, based on the frequency of alarms for a particular 
patient, based on configurations of system 10, and/or based on other inputs. 
[0208] Based on the determinations made at blocks 520 and 522, options are 
displayed to a user at block 526. Available options may include forwarding data to 
another user, requesting live data, silencing the alarm at the caregiver receiver, 
clearing the alarm for the monitoring system, or taking some other action. Options 
displayed may include forwarding data to a person qualified to silence the alarm for 
the monitoring system if the user was determined at block 522 to be unable to silence 
the alarm for the monitoring system. Options displayed may include an icon 
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indicating that the user may not silence the alarm-based on the results of blocks 520 
and 522 (different icons or a same icon may be used based on the answers to blocks 
520 and 522). The available options may be displayed textually and/or graphically. 
[0209] Caregiver receiver 60 receives a user input at block 534. Caregiver receiver 
60 may then send a control signal at block 536 to control monitoring system 10 to 
forward data, a control signal at block 540 to request live data, or a control signal at 
block 542 to control some other action. The control signals are transmitted at block 
518 and the system waits to receive data at block 516 or receive further user inputs at 
block 534. 

[0210] One possible alternate action controllable at block 542 would be to place a 
call to another user using caregiver receiver 60. If a call is placed using caregiver 
receiver at block 542 while alarm data is being displayed on caregiver receiver 60, 
that alarm data may automatically be forwarded at block 536 to the person receiving 
the call from the user if the person receiving the call has a means to view the data. 
Alternatively, a user may forward data to the recipient using a single user input. For 
instance, a single button or screen area actuated may forward data to the voice call 
recipient. A single user input may include double clicking a button and/or actuating 
two buttons at a same time. 

[021 1] Another possibility at block 542 is an indication that the user accepts 
responsibility for handling the alarm. For instance, if the alarm represents a condition 
of a patient requiring attention, a caregiver may indicate that they can handle it. By 
indicating to others that an alarm is being handled (including a minor alarm that does 
not require further attention), the other caregivers would be allowed to operate more 
efficiently because they would be able to receive notifications of conditions of 
patients but be spared from at least some duplication of work. 
[0212] Still another possibility at block 542 is to set markers in a set of data. 
Setting markers may be accomplished by any number of methods. For instance, data 
may be displayed in a graphical manner on a touch display screen. A user may then 
tap the screen at the point desired to set the marker. As another (or additional) 
alternative, a user may scroll through the data using buttons/arrows until the point at 
which the marker is to be set is reached. 
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{0213] Markers- could include start and stop markers to identify ranges of interest in 
the data. Markers may also be set to identify interesting events. Markers may further 
be set to mark each (or at least a plurality) of parameters viewed on the portable 
device. In this way, if only a limited number of parameters are viewable at any one 
time, a user can mark a particular point in time and can then scroll through the various 
parameters (such as Sp02, ECG, CO, etc.) while maintaining a frame of reference 
(such as the occurrence of a suspicious event). A user may be able to add text to a 
marker such that the user may make notes to themselves or others. 
[0214] If data is forwarded at block 536 after markers have been set at block 542, 
the markers may also be forwarded in some embodiments. 
[0215] As yet another possibility at block 542, a user may choose to jump to 
markers that have been set in the data. In this manner, the display will quickly and 
efficiently move backward and/or forward through the data in response to a user input 
at block 534 to the points in the data that a user previously thought to be interesting 
and worth marking. 

[0216] As a further possibility at block 542, a user may input a desire to switch 
parameters viewed and/or scroll in time through the parameters already being viewed. 
A user may switch all parameters with a single input, may switch selected parameters 
with an input, or may switch one parameter at a time. The order of the parameters 
may be preset or may be user configurable. If a user scrolls in time through data 
received (typically live data) the user may be able to scroll (typically through data 
acquired live) at different speeds (for instance, based on inputs from different input 
devices or based on a length of time a sighle input is recorded). A user may also be 
allowed to pause data. 

[0217] Caregiver receiver 60 may also receive user inputs at block 534 to clear an 
alarm for the monitoring system at block 532 or to silence the caregiver receiver 60 at 
block 538. If a user inputs a command to globally clear an alarm, then that request is 
transmitted at block 530. If a user requests to silence the alarm only at the caregiver 
receiver 60 at block 538, that request may also (but need not be) transmitted at block 
530. The request transmitted at block 530 may be sent to other users of the 
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notification system 64 (Fig. 1) such that the other users know that they do not need to 
be responsible for responding to the alarm. 

[0218] Once an alarm has been silenced at the caregiver receiver 60, the caregiver 
receiver 60 may make a record of the event at block 528 such that a user may review 
data associated with the event at a later time. These records may be organized by 
time at which the event occurred, patient for whom the event occurred, or other 
organizational method. The records may be saved as memos/notes and may be 
accessible by actuation of a pre-programmed key 106. The record may also be used 
for billing purposes and/or may be used to help a user reconstruct their day. These 
records may be combined with other records based on the use of various system 
functions. For instance, these records may be combined with records of phone usage, 
which records of phone usage may be associated with a particular patient. Further, 
these records may be combined with location tracking records such that a user may 
recreate their steps generally and/or may recreate where they were when an alarm 
occurred and was silenced. 

[0219] Also, once an alarm has been silenced at caregiver receiver 60, a task may be 
added to a task list based on the alarm. For instance, if a user receives an alarm 
indicating that one of their patients has an electrode, or probe, or other sensor that was 
disconnected or misaligned, a user may silence the alarm at caregiver receiver 60 at 
block 538 and then receive the option to add a task to reconnect/realign the sensor for 
the patient to a list of tasks saved in an organizer program (which may be a function 
of caregiver receiver 60). Fields for the task may be automatically set by the 
caregiver receiver (such as the type of task and patient name). A user may also be 
able to select from a list of tasks which might possibly correspond to the subject. For 
instance, if the user is a clinician in a Cardiac Step-down Unit, a pair of minor alarms 
that were likely caused by noise-induced muscle alarm may allow the user to add a 
task of "check patient X," "check alignment of patient X's sensors," or some other 
task. 

[0220] A user may also set a reminder at block 512 once an alarm has been silenced. 
For instance, a user who forwards data at block 536 to obtain the opinion of another 
user may silence an alarm at block 532 or block 538 and then set a time-based 
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reminder to re-contact the person to whom data was sent if that person has not 
responded within a predetermined amount of time. If the person does respond, that 
reminder may be cleared automatically from the organizer function. As with tasks, 
fields for the reminders may be set automatically and pre-determined reminders may 
appear to make it easier for a user to enter a commonly used reminder. Also, with the 
tasks and reminders, data viewed with the notification message may be attached to the 
entry made in the task list and calendar. The data may be attached textually or as a 
link to a file. 

[0221] Once a user has determined whether to set a task at block 524 and whether to 
add a reminder at block 512, the notification function 508 may end and the system 
may return at block 514 to its regular operation. 

[0222] While tasks and reminders are being shown as options after an alarm has 
been silenced, various tasks and reminders may be options at other points as well 
(such as when data is forwarded). Further, while Figs. 4-6 have been described with 
respect to a patient monitoring system, other systems (especially other monitoring 
systems) may implement the features described with respect to Figs. 4-6. Also, while 
user identification block 510 is shown as a step taken before an alarm is received, the 
user identification block 510 may come after the alarm is received. For instance, a 
user may select an option by speaking a command. Based on the user audio input (the 
signal representing the spoken command), the system 10 may identify an option 
selected (thereby controlling a function of notification server 52 based on the audio 
input), may identify a user, or may both identify the user and the selection. Also, 
while blocks 520 and 522 are shown as occurring before options are displayed to a 
user, blocks 520 and 522 may occur after options are displayed to a user. For 
instance, blocks 520 and 522 may be implemented only after a user chooses to clear 
an alarm at block 532. 

[0223] Referring to Fig. 7, a system for transferring data according to one 
embodiment includes a computer 616. Computer 616 may be notification server 52, 
central monitor 46, some other processing device, or a combination of these devices. 
Computer 616 is coupled to a docking station 614 which is configured to receive a 
user's personal digital assistant (PDA) 612 and/or wireless phone 610. Docking 
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station 614 may also be configured to recharge the batteries of PDA 612 and wireless 
phone 610. Instead of forming a wired link with PDA 612 and wireless phone 610, 
docking station 614 may form a wireless link. The wireless link may be a WiFi link, 
may be a BLUETOOTH link, or may use some other means of data communication. 
[0224] Data stored on PDA 612 and/or wireless phone 610 may be transferred to 
computer 616 and stored in an organizer program 624 running on computer 616, and 
vice versa. Data to be transferred may include schedule information, may include 
phonebook information, may include task list information, may include notes, may 
include voice dialing files, and/or may include any number of other types of 
information. 

[0225] Data in the organizer program 624 may be accessed by caregiver receiver 60. 
In one embodiment, data from organizer program 624 is transferred to caregiver 
receiver 60 when a user of caregiver receiver 60 is identified (which may be 
automatically if caregiver receiver 60 is assigned to a particular user). In another 
embodiment, caregiver receiver 60 may not be configured to store the entire files of a 
user's data in the organizer program. Rather, caregiver receiver 60 may be configured 
to transfer data from organizer program 624 of computer 616 in response to a user 
input to view that information. In this embodiment, caregiver receiver 60 may also 
receive data related to the data requested by the user so that caregiver receiver may be 
able to respond to further data requests more quickly. Data may be related by 
function (phone and voice data, task data, memo data), may be related by patient, may 
have a data-base link, and/or may be related by any other characteristic of the data. 
[0226] Caregiver receiver 60 may also serve as a wireless phone. Serving as a 
wireless phone means that voice communication is facilitated by caregiver receiver 
60. For instance, caregiver receiver 60 may receive user audio inputs from 
microphone 146 and output audio data using speaker 148 (Fig. 2). Caregiver receiver 
60 and transceiver 618 may be configured to transfer this data between each other. 
[0227] In one embodiment, caregiver receiver 60 has a wireless transceiver capable 
of wirelessly transmitting data to docking station 614 (e.g. caregiver receiver 60 
transmits data which is received by transceiver 618 which is, in turn, connected to a 
common hospital network 44 as docking station 614). In this embodiment, docking 
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station 614 may have a processor configured to control wireless phone 6 1 0 based on 
commands from caregiver receiver 60. In this manner, a user may actuate caregiver 
receiver 60 to place a call using wireless phone 610. Also, docking station 614 may 
have a processor configured to determine that wireless phone 610 has an incoming 
call and to transfer that information to caregiver receiver 60 (including other 
associated information such as the identity of the caller). A user may then use 
caregiver receiver 60 to answer the call. In this manner, a user may use his or her 
own personal wireless phone to make and receive calls. This would allow a user to 
carry fewer devices through the hospital while still having access to his or her 
personal wireless phone 610. Further, this would allow a user to place the personal 
wireless phone 610 in a location of a healthcare facility that has reception from a 
service provider's cellular network and be able to use the phone from anywhere in the 
health care facility network. This is particularly advantageous for healthcare facilities 
where the structures are constructed such that cellular reception may be blocked in 
most areas of the facility and where cellular phones are prohibited in certain areas due 
to potential adverse effects. 

[0228] Further, a user may place and receive calls from a wired phone connection 
626. The wired phone connection may be made by way of a private branch exchange 
(PBX). Still further, a user may choose, when placing a call using notification device, 
to make the call using either the wired phone 626, the wireless phone 610, or some 
other voice connection type (such as voice over IP). Even further, the system may be 
configured to choose the proper connection (such as a voice over IP for an in-hospital 
call if available, a wired phone 626 for a local call if there is a free line, a wired phone 
626 for a hospital related long-distance call, and a personal wireless phone 610 for a 
personal long-distance call). 

[0229] The system may also include a communication device 620 used to receive 
and/or output audio data to be transferred in a voice communication application. 
[0230] While shown as separate components, computer 616 and docking station 614 
may be a common device. Further, docking station 614 may be configured to receive 
caregiver receiver 60 and transfer data using a wired connection. Also, while 
reference was made to a processor of docking station 614 controlling wireless phone 
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610, an alternate embodiment could have docking station 614 merely be a conduit for 
data (or even merely a wireless transceiver) that is controlled by a different processor. 
[0231] Referring to Fig. 8 A, a set of devices for use in a voice communication 
system include a caregiver receiver 60 configured to transfer voice data between a 
user 714 of caregiver receiver 60 and another person using a network 716. Network 
716 may be a cellular network, a hospital's local area network, a wide area network, 
or some other network. 

[0232] The devices may also include a separate speaker/microphone devices 710, 
712 configured to receive audio inputs from user 714 and to output audio inputs based 
on data received from caregiver receiver 60. Speaker/microphone devices 710, 712 
are preferably hands-free communication devices 710, 712 comprising a microphone 
and a speaker in a common housing that is configured to be placed in a proper 
position for audio communication without requiring a user to hold the device. 
Communication devices 710, 712 may be connected to caregiver receiver 60 by a 
physical connection or by way of a wireless connection. If communication devices 
710, 712 are configured to make a connection by way of a wireless connection, 
communication devices 710, 712 may include a short-range link transceiver. The 
short-range link transceiver of communication devices 710, 712 may use 
BLUETOOTH technology as discussed above for short-range link transceiver 122 
(Fig. 2) of caregiver receiver 60. Data may be transferred wirelessly from 
communication devices 710, 712 to caregiver receiver 60 which processes the data 
and transfers the data to network 716, and vice versa. 

[0233] Communication devices 710, 712 may include one or more user input 
devices (such as a power switch, volume buttons, a link establishing button, etc.). If 
communication devices 710, 712 are wireless, they may be configured to be 
associated or capable of being associated with a particular caregiver receiver 60 to 
prevent communication devices 710, 712 from accidentally receiving and transmitting 
data to other devices. Communication device 712 is configured to be attachable to a 
user's 714 clothing. Attachment means may include a hook and loop type fastener 
such as VELCRO, a pin, a button, or some other means of attachment. 
Communication device 710 may be configured to be attached to a user, such as an 
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ear-bud speaker with a microphone supported by a housing that is, in turn, configured 
to be supported by a user's ear. 

[0234] Referring to Fig. 8B, caregiver receiver 60 may be configured to work with a 
peripheral device 90. Peripheral device 90 may have a band and may be configured to 
be attached to a user's limb (such as attaching to a wrist like a watch). Peripheral 
device 90 may include a display/touch screen which may display data to a user. 
Peripheral device 90 may also include a transceiver (preferably a low-power 
transceiver such as a short-range link transceiver). The transceiver may use a wireless 
protocol such as an IEEE 802 wireless protocol or a BLUETOOTH™ protocol. 
Peripheral 90 may also include a speaker, a microphone, a vibrator, a biometric input, 
and an accelerometer. 

[0235] Caregiver receiver 60 may receive data (such as an alarm) from a transceiver 
(such as notification transceiver 40) and communicate that data to peripheral device 
90 where a user may quickly view that data. Alternatively, peripheral device 90 and 
caregiver receiver 60 may be a same device. 

[0236] If peripheral device 90 includes an accelerometer, the accelerometer may be 
used to control functions of peripheral device 90, particularly notification functions. 
For instance, if an alarm is received from notification transceiver 40 and is displayed 
on a display screen of peripheral device 90, the system may be configured to monitor 
the outputs of the accelerometer for movements representative of a user turning his or 
her wrist to view the display screen of peripheral device 90 and then placing his or her 
arm back down to the side. If this motion is detected, the alarm may be silenced for 
that user. 

[0237] Referring to Fig. 9, a notification system 64 of the patient monitoring system 
10 (Fig. 1), converts the data to an appropriate form, and sends the converted data to 
the caregiver receivers 60 in a typical embodiment. In one embodiment, the alarm 
notification system 64 includes a notification server 52 which includes data 
acquisition modules 814 that collect data from the patient monitoring system 10. data 
acquisition modules 814 may collect data from a wireless receiver or a wired tap into 
the patient monitoring system 10. Notification server 52 may be required to use more 
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than one data acquisition module if more than one brand -of -monitoring device 1 2-24 
is used. 

[0238] Data collected by data acquisition modules 814 is sent to a core module or 
computer system 852 that analyzes the collected data and determines what 
information should be sent to the caregivers. The core module 852 may be required to 
perform a conversion of the data, such as the conversion of an ECG waveform to 
binary data representing the waveform. 

[0239] Also, notification server 52 may include a number of communication 
modules 836-842 which may be utilized to send the data from the core module 852 to 
individual caregiver receivers 58-62 by way of transmitters 36, 40, 42. Different 
communication modules may be needed for communicating with transmitters that use 
different protocols and/or technologies. Alternately, a single communication module 
may be used to communicate with all of the transmitters 36, 40, 42. 
[0240] Notification server 52 may further include an administration module 850 
configured to operate the administrative features of notification system 64. Some 
administrative features include setting up which monitoring devices will be monitored 
by notification system 64, assigning caregivers to patients (or vice versa), setting up 
acceptable communication paths and settings, setting up which alarms will result in 
notification messages, setting up which physiological characteristics to monitor, 
adding caregivers and caregiver receivers, determining which users may use a 
caregiver receiver as a primary enunciator and under which circumstances (which 
may effect blocks 520 and/or 522 of Fig. 6 below), and other administrative tasks. 
[0241] Computer 50 may be used to access and control administration module 850. 
Administration module 850 may be configured such that computer 50 may use a web 
browser to access the functions of the module. Computer 50 may be able to access 
administration module 850 by way of a network, including a local area network 
(wired or wireless), a wide area network (including the Internet), and/or some other 
network. Any number of devices could operate as computer 50, including caregiver 
receivers 58-62, if the device 50 and administration module 850 are configured to 
allow such access. 



-60- 



Atty. Dkt. No.: 066243-0264 (146041) 



[0242] While Figs. 7, 8 A, 8B, and 9 have been described with respect to a patient 
monitoring system, novel aspects of the embodiments described with respect to those 
figures may be incorporated in other systems - especially other monitoring or 
communication systems. Further, while the components are shown in a particular 
arrangement, it should be understood that each of the various components of these 
systems may be rearranged. It should also be understood that some items shown 
individually may have their function separated between two or more devices and 
others shown separately may be combined in a single device. For instance, docking 
station 614 may actually be two docking stations - one for the PDA and another for 
the phone. Reference in the claims to one component (such as "a docking station") 
should not be construed to mean only one component unless otherwise recited by the 
claim. 

[0243] Referring to Fig. 10A, a user interface for controlling some of the 
administrative functions which may be implemented by administration module 850 of 
notification server 52 includes a reminder control section 910. Reminders maybe 
sent to users of notification system 64 based on the selections made by a user in 
reminder control section 910. Reminders may be controlled based on any number of 
factors and may include controlling whether to send reminders based on a severity of 
the condition leading to the alarm. Severity may be grouped into critical alarms, 
warning alarms, and advisory alarms. Critical alarms are the most serious alarms and 
may include events such as asystole, ventricular fibrillation, and called crisis, red, or 
other life threatening events on monitoring system 10. Warning alarms are a level of 
alarms below critical alarms and may include events such as non-life threatening 
arrhythmia, parameter limit alarms, called warnings, yellow, or other serious alarms 
on monitoring system 10. Advisory alarms are the next lower level alarm and may 
include events such as leads off, equipment/system warning alarms, patient 
connection alarms, and called advisory or ESTOP alarms on a monitoring system. 
[0244] Other control options may include the duration for which a record is kept at 
entry 912 and the default scheduled sample duration at entry 914. These entries may 
have minimum and maximum values to prevent unintended values from being 
entered. 
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[0245] Additionally control options include controlling-at entry 916 whether 
scheduled samples (e.g. samples of patient physiological data acquired at scheduled 
periods) may be sent to caregiver receivers of the system, and controlling at entry 918 
whether highest priority alarms are initially sent to a group larger than (or in addition 
to) the primary receivers of alarms for a particular patient (e.g. sending an alarm to 
the entire group of caregivers in a particular care unit if an alarm is critical). 
[0246] The user may also set a protected time between when the caregiver receiver 
receives an alarm and when the notification program of notification server 52 will 
accept acknowledgement of the alarm at entry 920. This may protect against 
accidental acknowledgement of the alarm by a caregiver. A user may also set an 
acknowledgement period which is an amount of time that a system will wait for a 
response from a caregiver receiver that has been determined to have received the 
alarm before taking further actions (such as transmitting the notification message to 
groups) - see blocks 318 and 320 of Fig. 4. 

[0247] Referring to Fig. 10B, a user of notification system 64 may set which 
patients are to be monitored by the notification system 64. The user may make certain 
groups of patients eligible by selection at entries 940 and 941 . The user may also 
select which individual patients (here, represented by bed # to which the patient 
would be assigned) may be monitored at entries 942 and 943. Certain entries may be 
excluded based on the selection at entries 940 and 941. A user may also select an 

> 

entire group at block 944. 

[0248] Referring to Fig. 10C, a list of wireless devices that may be used to transmit 
notification messages may be selected at administration module 850. A list of current 
used devices 960 may be displayed to a user. The wireless devices to be used can 
include any of those listed above with respect to Fig. 1. The list may include a local 
area network 969 or a portion of a local area network 968. The list may include a 
point-to-point transmitter 960 such as notification transmitter 40. The list may 
additionally include a cellular network 972. The order in which a system uses the 
various transmitters may be configurable at option 974. A user may configure a 
system to primarily use the local area network wireless access points located in the 
care unit with which a patient is associated, a point-to-point transmitter if the local 
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area network is unavailable, a hospital network as a third option and a cellular 
network as a fourth option. The availability of a mode of communication, as 
discussed above, may be determined before a notification message needs to be sent or 
may be determined based on whether data is received. 

[0249] A user may be allowed to add, modify, or delete the list of usable wireless 
devices and their associated properties. 

[0250] Referring to Fig. 1 1 A, a user may configure administration module 850 to 
transmit notification messages to proper recipients. Administration module 850 may 
be configured in this manner from computer 50 and may be controlled from caregiver 
receiver 60. If control is allowed from a caregiver receiver 60, then a user of 
caregiver receiver 60 may only be allowed to change settings related to the caregiver 
currently associated with the caregiver receiver. Settings may include assigning the 
caregiver to particular groups and to particular patients. Settings may also include 
changing the responsibility for a patient for whom the caregiver is designated as a 
recipient of notification messages. 

[0251] A first display screen available to a user may include a list of caregivers 
1402 associated with the notification system. List 1402 may include a name for the 
caregiver 1404, a number/address 1406 of the caregiver receiver 60 with which the 
caregiver is associated, a designation 1408 of the unit with which the caregiver is 
associated, an entry for additional devices 1410 associated with the caregiver, and 
control options 1412 for the user with respect to each caregiver. Control options 1412 
with respect to individual caregivers may include options to page the caregiver, 
change the name or other properties of the caregiver, assign patients to the caregiver, 
and schedule periodic patient data samples of a patients physiologic data to be sent to 
the caregiver. 

[0252] List 1402 may include a list of individual caregivers and may include a list 
of groups. The list may be organized such that the individual caregivers always 
appear before the groups, or may have some other organization. Here, groups can 
include a group of every caregiver ("everyone") or may include a smaller group 
("Group 1"). Smaller groups may have additional options 1412 that the omnibus 
group does not have associated with it. 
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[0253] A user may also have more global options such as an option 1414 to go to a 
caregiver setup menu, an option 1416 to clear assignments for all caregivers, and an 
option 1418 to go to a group setup menu. 

[0254] Referring to Fig. 1 IB, a caregiver setup menu includes a list of caregivers 
1420 already in the system. List 1420 may be a display of those users which are 
currently active (currently associated with a caregiver receiver) or may include all 
caregivers entered in the system. Information which may be displayed may include 
caregiver names 1404, receiver associated with the caregiver 1406, unit to which the 
caregiver is assigned 1408, other devices associated with a user 1410, and options 
associated with the caregiver 1422. Options 1422 may include an option to remove a 
caregiver and an option to edit a caregiver. A user may also be allowed to add 
caregivers by actuating an add caregiver control option 1421. 

[0255] Referring to Fig. 1 1C, actuation of an add caregiver control option 1421 may 
bring up an additional screen to input information regarding the caregiver. The 
information to be added could include a name for the caregiver 1424, the identity of 
the caregiver receiver 60 associated with the caregiver 1426, the unit to which the 
caregiver is assigned 1428, any additional devices associated with the caregiver 1430, 
and the groups to which the caregiver belongs 1432. 

[0256] The identity of the caregiver receiver 60 associated with the caregiver 1426 
may be variable and may be a field that is filled in when a caregiver receiver 60 is 
associated with a caregiver at the caregiver receiver (e.g. biometric ID, password, 
unique code associated with caregiver, etc.). 

[0257] Groups to which the caregiver belongs 1432 may be used to facilitate a 
paging order for a patient. Associating a group with a patient would then also be 
associating the caregiver who belongs to the group with the patient. Some groups 
may be added automatically based on the entry 1428 for the unit with which the 
caregiver is associated. For instance, an entry of LABI in the unit entry 1428 may 
result in an automatic association of the caregiver with group "LABI -All" which 
would be a group comprising all of the members of LABI. Groups may also be 
added from a list of available groups 1434. Assigning a caregiver to a group from list 
1434 may comprise highlighting the group in list 1434 and actuating an assign 
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caregiver control option 1 435. The groups listed as available in list 1434 may be 
affected by entry 1428 indicating the unit with which the caregiver is affiliated. 
[0258] A use may also have an option to set information for identifying a caregiver 
by actuating control option 1427. Information that may be used to identify a user may 
include biometric inputs such as a fingerprint identification, a unique code associated 
with the caregiver such as an RFK) code or barcode, a password, a voice pattern or 
code word data, etc. The information entered may then be used to later associate a 
caregiver receiver 60 with the profile for the particular caregiver. 
[0259] Referring to Fig. 1 ID, a user interface that may be used to associate patients 
with particular caregivers includes a list of patients already associated with the 
caregiver 1438, a list of available patients 1446, control options to sort available 
patients 1442. A user may assign patients to a caregiver in a same manner discussed 
above with respect to assigning groups to a caregiver in Fig. 1 1C. Available patients 
in list 1440 may be obtained from information directly entered by a user in 
notification system 64, or may be obtained from data acquired from some other part 
of system 10 such as from monitors 12-19 (adding available patients when monitoring 
devices 12-19 are associated with a patient). List 1440 may also be affected by which 
unit a particular caregiver is associated. Further list 1440 may be sorted by patient 
name, patient bed #, unit in which a patient is located, and/or other information. A 
user may also request that the system get more patients to be added to the list (e.g. 
from other care units). 

[0260] Referring to Fig. 1 IE, once patients are assigned to a particular caregiver, 
the patients name 1452 is displayed on list 1438. Additional information that may be 
displayed in list 1438 includes a patient's bed number 1456, and options 1454 
associated ^yith the patient such as removing the assignment of the patient to the 
caregiver. An option 1450 may also be used to assign a user as a primary recipient of 
notification messages from a patient or a secondary recipient of messages. Most 
individual users will generally be a primary recipient (since secondary recipients will 
most likely be chosen to be groups). Patients with which the caregiver is affiliated 
based on the caregiver's affiliation with a group may also show up in list 1438 and 
may include the caregiver's position 1450 by virtue of the group and may include a 
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reference to the group assigned to the patient. Once patients are assigned to a user, 
those patients may be removed from list 1440. 

[0261] A user interface similar to that shown in Figs. 1 ID and 1 IE may be used to 
assign patients to groups. Further, a patient may be assigned to a particular group 
based on the unit in which the patient is located and/or the unit which a primary 
recipient of notification messages from the patient is associated. For instance, if a 
patient is assigned to a bed # located in a critical care unit, the "critical care-all" group 
may be automatically assigned as a secondary or tertiary recipient of notification 
messages relating of that patient. Also, if a nurse from a cardiac step-down unit is 
assigned to the patient as a primary recipient, a group called "cardiac step-down-all" 
or "cardiac step -down-team 1" may automatically be assigned as a secondary or 
tertiary recipient. A user interface for the group may also show which caregivers 
belong to the group an option to add or remove caregivers from the group. 
[0262] Referring to Fig. 1 IF, assignments may also be viewed and made on a 
patient-by-patient basis. A list 1474 of caregivers and caregiver groups associated 
with the patient may be listed under a patient identifier 1470. List 1474 may include 
which caregivers and groups are associated with the patient and what their order (1 st , 
2 nd , 3 rd , etc.) is with respect to receiving pages. List 1474 may also include 
information associated with the caregiver including an option to contact the caregiver. 
[0263] The user interface may also include a list of available caregivers and groups 
1472. List 1472 may include information relating to the caregiver/group such as 
name, receiver number associated with the caregiver, unit to which the caregiver 
belongs, and options associated with each caregiver. One option may be to assign a 
caregiver to the patient which may be divided into sub-commands to assign the 
recipient level of the caregiver (such as a primary, secondary, or tertiary recipient) of 
notification messages for the patient. 

[0264] Referring to Fig. 12 A, the filters used by notification system 64 may be 
controlled. A user interface may include a list of filters 1116 which may be selected 
using an entry 1114 such as an entry that is either checked or unchecked. The user 
interface may also include an option 1 1 12 to delete filters and an option 1 1 10 to add a 
new filter. 



-66- 



Atty. Dkt. No.: 066243-0264 (146041) 



[0265] Referring to Fig. 1-2B, the parameters monitored by notification system 64 
may be controlled by a user. A user interface may include a list 1 1 50 of parameters 
that may be monitored, an entry 1 152 for alarms of a first severity, and an entry 1 154 
for alarms of a second severity. The user interface may include additional entries for 
additional alarm severities and/or a more detailed list of criteria for selecting when a 
notification message will be sent for a parameter. 

[0266] The user interfaces described with respect to Figs. 12A and 12B may be used 
for the entirety of notification system 64, for the entirety of subsystems of notification 
system 64 (such as individual care units), or for individual patients or caregivers. 
Alternately, these user interfaces may be used to set defaults for particular systems or 
sub-systems which may then be modified for a particular patient or care unit. 
[0267] While Figs. 10A to 12B have been described with respect to a patient 
monitoring system, novel aspects of the embodiments described with respect to those 
figures may be incorporated in other systems - especially other monitoring or 
communication systems. Further, while reference has been made to a nurse as a 
caregiver and many of the paging structures have been described with respect to 
nurses, it should be understood that a caregiver could include other clinicians as well 
(such as doctors) and need not include nurses. 

[0268] Also, the various functions listed above for the various user interfaces may 
be carried out by user interfaces taking numerous other forms. Further, while some 
user interfaces are shown as being separate screens, the functions of those interfaces 
may be combined. Further still, while some screens are shown as having numerous 
functions, those functions may be divided between multiple screens. Reference in the 
claims to a user interface should not be construed as requiring a single screen 
implementing each of the functions of the user interface unless otherwise required by 
the claim. 

[0269] Referring to Fig. 13, a method for adding tasks (and/or reminders) in a 
system operating in a health care facility includes inputting a task at block 1010. This 
could include manually inputting data for the task or could include selecting the task 
from a list of commonly used tasks. The task may be added in response to a voice 
command to add a task. Common tasks for nurses in a hospital include administering 
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and adjusting medications; assessing for side effects of medications: monitoring the 
ECG and all applicable vital signs; analyzing and notifying physician of changes in 
patient condition; assessing multiple body systems; adjusting medications as ordered 
and needed; administering treatments such as dressing changes, blood transfusions, 
and other treatments; assisting with activities of daily living as needed; providing 
emotional support for the patient and family; documenting assessment, daily 
activities, and other interaction with the patient and family, and planning for discharge 
from the hospital. The task may be entered at the caregiver receiver 60, at a central 
station 46, at a monitor 14-19, or at some other device coupled to the caregiver 
receiver 60. The task may also be entered automatically based on a patient's 
treatment schedule (such as taking medicine at set intervals). 

[0270] Once a task is selected at block 1010, the task may be assigned a priority at 
block 1012. The priority may be fixed, or it may be set to increase over time if it has 
not yet been completed. The rate at which the priority increases may be set by a user, 
may be pre-selected, and/or may have a default setting based on the type of task (e.g. 
a hospital may desire that certain tasks are completed within a certain timeframe). 
[0271] A task that has been selected at block 1010 may be assigned to a patient 
associated with the user. If a limited number of patients are associated with the user, 
this may allow a user to more quickly enter a relevant field into the task list. 
[0272] A task selected at block 1010 may be assigned to more than one clinician 
within a health care facility. For instance, a team of nurses may be assigned to take 
care of a group of patients. A task that is selected at block 1010 may be assignable to 
the entire team. The task may be set such that each member of the team receives the 
task and when one member of the team clears the task, the task is cleared for each 
team member who received the task. If a group approach is taken, the task may have 
two settings for completeness - in-process and completed. The in-process setting 
may be used to clear the task from other members of the group and the completed 
setting may clear the task from the user's list. 

[0273] A task selected at block 1010 may also be designated as private at block 
1018 such that no other user may receive access to the task. Examples of tasks that a 
user may desire to designate as private would includes tasks a user enters that are 
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unrelated to work responsibilities (paying bills, social schedule, etc.). Tasks 
designated as private may be transferred to a user's personal PDA 612 (Fig. 7) when a 
user logs off of caregiver receiver 60 (or at periodic intervals, on request, etc.). Also, 
a user may be able to designate which tasks to transfer to their personal PDA and 
which not to transfer independently of other designations. 

[0274] A task selected at block 1010 may be designated as transferable at block 
1020. A transferable task would be a task that would be transferred to another person 
upon occurrence of an event. A first type of transferable task may be a task that 
requires a first user to complete one task before a second user can complete a second 
task. When the first user indicates that they have completed the first task, then the 
second task is automatically added to the second user's task list. This may be used for 
obtaining lab results (where a nurse would indicate that lab results have been 
obtained, and then a doctor would receive a task of checking in on a patient). A 
second type of transferable task would be a task that is transferred to a user's 
replacement when the user's replacement arrives. These tasks are tasks that may be 
completed by either the user or the user's replacement and that have a shorter deadline 
to be completed. This may save time in explaining what needs to be done. 
[0275] Once selections have been made for the task at blocks 1010 to 1020, the task 
may be sent at block 1022 to any appropriate devices as is necessary. Caregiver 
receiver 60 may alert a user to an arrival of a task sent to it by another device. Also, 
the task (entered at caregiver receiver 60 or received by caregiver receiver 60) may be 
added to the task list of caregiver receiver 60. 

[0276] The tasks saved on caregiver receiver 60 may be arranged by patient, by 

priority, by personal tasks and group tasks, and/or by some other method. 

[0277] The task list may also be used to maintain records. For instance, notes may 

be added to a patient's medical record based on the tasks completed. If the record is 

an electronic record, the task may be added as an entry in the record. If the patient 

record is a paper record, then tasks completed may be printed off automatically or 

periodically such that they may be added to the patient's record. 

[0278] Referring to Fig. 14, a voice- activated calling method that may be 

implemented in a health care facility includes prompting a user at block 1210 for an 
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input. The audio input may be received at block 1212. If more information is needed 
(for instance if the phone system operates in a hierarchy such as personal/business 
then department then position/name, etc.) then a user may be prompted for more 
information at block 1210. A user may contact another person based on their name, 
or they may attempt to contact the appropriate person based on the person's position 
(such as radiology technician). Prompting a user for information may include a 
simple tone, an image on a display screen, instructions, etc. 

[0279] Once sufficient information is obtained at block 1212, the program is set to 
scan a database at block 1214 for the person the user is attempting to contact. 
Scanning may include finding the person's entry if a name is entered and/or may 
include finding an appropriate person if a position is entered. Finding an appropriate 
person may include searching for the person assigned to the department to which the 
caller belongs, may include determining which person is available, may include 
determining which person is on-call, and/or may include some other search. 
[0280] Once the appropriate person to be contacted is determined at block 1214, the 
system may determine the appropriate connection method at block 1216. The 
appropriate connection may be voice-over-IP, may be a land line, may be a cellular 
line, and may be a user's personal phone. 

[0281] Once the appropriate connection is determined, the system may attempt to 
make the connection at block 1218. If a connection cannot be made at block 1218, 
then the system may be configured to go back to block 1216 or block 1214 to find a 
different connection method and/or different person to contact. The system may be 
configured to only re-determine the appropriate person/connection if a user requests 
that the system redo the determination. 

[0282] This method may be implemented in a caregiver receiver 60 (Fig. 1), but 
may also be implemented in a processor of a hospital system 10 (Fig. 1) that the 
caregiver receiver 60 may contact. In this manner, the caregiver receiver 60 may use 
less memory without losing functionality while it is within the hospital system. 
[0283] Referring to Fig. 15, a method of organizing a user's contacts on a caregiver 
receiver 60 (Fig. 1) includes identifying the user at block 1310. Once a user is 
identified, a determination is made at block 1312 as to which patients are associated 
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with the user. The determination of block 13 1 2 may be influenced by a database 
(such as a hospital's record database) containing information regarding which patients 
are associated with the user. In this manner, shortly after a patient is discharged from 
the hospital's system, they may be removed as a patient associated with the user. 
[0284] Once the patients associated with the user have been determined at block 
1312, the contacts in the user's organizer program may be updated. For instance, 
contacts may be added for patients that are added and removed for patients that are 
discharged. Contacts that may be added/removed may include a contact for the 
patient's primary physician, treating physician, specialist, physical therapist, 
administration worker, social worker, or other hospital staff members associated with 
the patient. This allows a user to have easy access to important contact information 
without having to manually add and remove each entry from the organizer program of 
caregiver receiver 60 (Fig. 1). 

[0285] Referring to Fig. 16, a method for initiating a call in a health care facility 
using a caregiver receiver or other portable electronic communication device includes 
receiving information at block 1512 regarding a patients identification (name, room 
number, nickname, hospital ED number, etc.). The information may be an audible 
input from a user in a voice-dialing system, or may be based on some other input. 
[0286] Once a patient has been identified, the system may be configured to receive 
information at block 1518 relating to a person based on their relationship to the 
patient, based on their name, and/or based on some other factor. For instance, 
possible inputs include primary physician, treating physician, specialist, physical 
therapist, administration worker, social worker, or other hospital staff members 
associated with the patient. Other possible inputs include husband, wife, contact 
person, attorney, and other common contacts. 

[0287] Based on the input received at block 15 1 8, a voice connection may be 
established with the appropriate person at block 1522. This may be done in a manner 
similar to that described above with respect to blocks 1216-1220 of Fig. 13. 
[0288] The data used to identify the proper contact person at block 1518 may be 
customized based on a patient contact list from block 1516. The patient contact list 
can, in turn, be based on information from a patient medical record entered at block 
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1510 and a hospital staff information list at block 1520. Information obtained from 
the medical record at block 1 520 may include primary physician, husband, wife, 
contact person, pharmacist, attorney, treating physician, specialist, physical therapist, 
administration worker, social worker, other hospital staff members associated with the 
patient, and other common contacts. Information obtained from the staff information 
list at block 1520 may include treating physician, specialist, physical therapist, 
administration worker, social worker, or other hospital staff members associated with 
the patient. 

[0289] The list at block 1520 may be updated based on time of day and on shift 
changes such that a caregiver who is available may be contacted. For instance, during 
the day the specialist who treated the patient may be contacted but at night, the 
specialist who is on call would be contacted first. This may be true of any other 
position where a person is listed as on-call. Also, a primary physician may be 
contacted directly during normal business hours for the physician, but the physician's 
calling service may be contacted at other times. Also, one administration staff person 
may be in charge of the patient during one shift and another administration staff 
person may be in charge during a different shift. The person contacted may be 
configured to change with the shift change. This may be true of other positions that 
are subject to shift changes and common assignment responsibilities. 
[0290] The patient contact list at block 1516 may be updated such that when a user 
views their patient's contacts on caregiver receiver 60 (Fig. 1) or places a call using 
caregiver receiver 60, the user may rely on the updated information. 
[0291] The inputs received at block 1518 need not be a keyword, but may instead be 
based on a phrase uttered by the user. The system may be configured to scan the user 
input for keywords that it may piece together to give the user options. The system 
may use techniques such a:s word matching and word spotting to analyze the user 
input. 

[0292] Also, the system may receive at block 1518a person's name to be contacted 
(such as a particular doctor's name), may recognize that the person (doctor) is not 
available, and may suggest alternate suggestions which may be other people listed by 
name and/or position (such as listing other doctors in the particular doctor's group, 
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listing other doctors who have tbe same specialty-as the-particular doctor, and/or 
listing the doctor on call who is responsible for the particular doctor's patients). 
[0293] The system may also be configured at block 1516 to initially associate 
certain position keywords (such as lab technician) with a generic phone number and 
then re-associate that position keyword with a particular person when that particular 
person takes responsibility for a task associated with the patient (such as processing 
and/or analyzing lab results). 

[0294] While Figs. 13 to 16 have been described with respect to a patient 
monitoring system, novel aspects of the embodiments described with respect to those 
figures may be incorporated in other systems - especially other monitoring or 
communication systems. Also, these figures show exemplary embodiments only and 
it should be understood that the order of some of the blocks may be rearranged 
without departing from the scope of an appended claim. 

[0295] Referring to Fig. 17, a user interface 1602 of a caregiver receiver 60 may 
include a name 1604 and a care unit ID 1606 of the caregiver profile associated with 
caregiver receiver 60. This may allow a user to determine that the caregiver receiver 
is associated with the appropriate caregiver profile of the notification system 64. 
Actuating a control associated with name 1604 and/or care unit ID 1606 (e.g. tapping 
a touch screen or highlighting an area of user interface followed by actuation of a 
button) may allow a user to edit the profile of the caregiver associated with caregiver 
receiver 60, such as was described with respect to Fig. 1 1C above. 
[0296] User interface 1 602 may also include a groups option 1608 and/or a p 
patients option 1610 which allow a user to view the groups and/or patients with which 
they are associated. Actuation of one of options 1608 and 1610 may alternatively be 
used to edit the patients and/or groups with which the caregiver profile displayed on 
the caregiver receiver 60 is associated, such as was described with respect to Figs. 
11D and HE above. 

[0297] The invention has been described with reference to various specific and 
illustrative embodiments and techniques. However, it should be understood that 
many variations and modifications may be made while remaining within the spirit and 
scope of the invention. 
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[0298] For instance, while the various systems, devices, programs, and methods 
have been described with respect to a patient monitoring system, novel aspects of the 
embodiments described may be incorporated in other systems - especially other 
monitoring or communication systems. Also, the description is made with respect to 
exemplary embodiments only arid it should be understood that the arrangement of 
many of the method blocks and system, device, and program components may be 
changed without departing from the scope of an appended claim. Also, it should be 
understood that in alternate embodiments claimed in the claims, many of the 
components described with respect to the exemplary embodiments may be withheld 
or may be replaced by equivalent structures. 
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